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Modulation of lumbar motor units supporting edge-of-bed sitting in patients with

acute stroke

Hiroki, Hanawa', Keisuke, Hirata?, Taku, Miyazawa'

'University of Human Arts and Sciences, *Tokyo Kasei University
Immediately after stroke onset, 40% of patients were unable to sit up due to paralysis extending to the
trunk muscles, but the underlying excitation feature of nerves was unknown. Because of the difficulty
of detection from the deep cerebral cortex, we collected 64-ch high-density surface electromyographic
activity and subjected it to independent component analysis based convolution kernel decomposition
algorithm to separate the motor unit’s activity. Eleven patients with acute stroke and an equal number
of controls participated in the experiment. Their lumbar posture and muscle activity were sampled
while they were seated and elevating their upper limbs. Patients had a higher maximum firing
frequency [fps] than controls (mean 27.3 vs. 17.1, p = .01). Despite the patients more flexed posture
than healthy adults, motor units in the lumbar muscles fired more frequently. In other words, patients
with acute stroke are unable to extend their trunks further, while the frequency of motor unit firing
increases. Visualization of such features of neural signals through motor units may be useful in
determining the efficacy of neuromodulation therapy, which involves direct electromagnetic

stimulation of nerves.
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Learning an intermittent control strategy in the brain during balancing an inverted
pendulum facilitates state-dependent phasic beta-band synchronization
Nakamura, Akihiro!, Hayashi, Kanato', Suzuki, Yasuyuki', Nomura, Taishi’

'Osaka University, Kyoto University



Manual control of an inverted pendulum stabilization is a representative motor learning task for
investigating how humans aquire skillful behaviors for stabilizing unstable dynamics of tools and/or
own limbs and body. Recent studies have provided evidence for a so-called intermittent control
strategy for balancing the pendulum, in which the manual control torque switches between on and off
intermittently. Here, in order to understand the brain mechanims of the intermittent control, we
examined the electroencephalogram (EEG) of the sensorimotor cortex in the timings of on and off
phases of the control before and after the learning for balancing a virtual inverted pendulum with
parameters that are difficult to stabilize without learning. Time-frequency analysis of the measured
EEG signals revealed that beta synchronization appears during the off-phase, and the synchronization
is faciliated by motor learning. Together with several recent studies, the facilation might be associated

with an improvement of the confidence of internal models in the brain that are used for the task.
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Improvement of the sensor system for the use of a light fixture and a television set for

the indoor activity monitoring system for the elderly

Hayashi, Haruto', Nakajima, Kazuki'

"Toyama University
We have developed and operated a system to monitor the indoor activities of elderly people living
alone using three sensors and a microcomputer. However, light and current sensors that detect the use
of lighting fixtures and televisions (TVs) require nerve sensitivity adjustments when installed. This
study aimed to make the system easy to install and improve the sensor system so that nerve sensitivity
adjustment of the sensor would be unnecessary or easy. The on/oft detection method using filter
circuits and a microcomputer has been improved. As a result, both sensors are easier to install than

before. In addition, the sensors provide more stable detection than before.
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Effects of auricular size and hardness on perception of cartilage conduction: A study

113

on auricular hematoma subjects and children
Akane Tamura!, Sho Otsuka', Hiroko Kotani?, Seiji Nakagawa!
!Chiba University, *Tokyo Future University



Cartilage conduction (CC) is a method of sound perception method presenting a transducer on the
pinna which is a soft and elastic tissue, causing less discomfort than conventional bone conduction.
The auricular cartilage shows highly nonlinear charateristics and it is thought that the auricular
characteristics, such as the size and hardness, affect CC hearing. On the other hand, CC is beneficial
for individuals with auricular hematomas who has difficulty using conventional earphones, and also
for children who are reluctant to insert earphones during brain function tests. However, their size and
hardness of the auricular that differ from those of normal-hearing adults and may influence CC
perception. This study examined how auricular size and hardness affect the CC perception. We
measured auricular size and hardness, vibration of the auricular, ear canal sound pressure, and hearing
threshold in individuals with normal ears (Normal), auricular hematomas (Hematoma), and 5-9-year-
old children (Children). The results revealed that Hematoma and Children have different CC
perceptions compared to Normal, with certain frequencies sounding better than Normal. They indicate
that the auricular size and hardness affect the CC perception, however, the effect the auricular
characteristics differed in frequency and subject groups. Further researches are necessary to fully

understand the relationship between auricular characteristics and CC.
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Optimization of distantly-presented bone-conducted ultrasound stimulation: A study

on presentation position and vibrator fixation method

Takahashi, Naoya', Otsuka, Sho', Nakagawa, Seiji'

!Chiba University
Ultrasounds can be heard clearly by bone-conduction, and this “bone-conducted ultrasound (BCU)”
can be heard even on distal parts of the body, such as the neck, trunk, and upper limbs. Previous studies
have suggested that "distantly-presented BCU" is expected to be applied to a novel audio device that
can selectively transmits sound information to a specific user who touches the vibrator. However,
further improvements are needed in terms of sound clarity and wearability. In this study, to assess the
effects of anatomical structures of the presentation position on the perception of distantly-presented
BCU, acceleration of vibration in the ear canal and hearing threshold were investigated. Additionally,
to evaluate a more practical method of the vibrator fixation, the hearing using “adhesive method”, in
which the vibrator is fixed using double-side tape, was investigated. The results showed that the back
is the most efficient in vibration propagation. This may be attributed to its simple structure with a flat
surface shape. Furthermore, BCU was perceptible by the adhesive method at all positions tested, and

hearing threshold decreased by adjusting vibrator protrusion and adhesion area. These findings provide



useful information for the application of the distantly-presented BCU to a novel audio device.
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Development of emotional state estimation technology using a Japanese speech

corpus

Zhang, Yongxin', Nomura, Taishin?, Nakamura, Toru'

'Osaka University, *Kyoto University
Affective Computing (AC) has made significant advancements over the past thirty years and has been
widely applied in areas such as human-computer interaction and mental health monitoring. As a critical
component of AC, research on speech signals, or computer audition, has garnered considerable
attention. This study proposes an emotion classification framework that initially converts audio signal
data into Mel-spectrum and saves it as color images. Then input into a model that integrates
Convolutional Neural Networks (CNNs) with Self-Attention Mechanisms. The framework aims to
classify nine emo-tions—neutral, calm, happy, sad, anger, fear, hate, surprise, and anxiety—using a
Japanese corpus comprising 6,800 audio samples. Experimental results demonstrate that the proposed
framework excels in emotion classification tasks, achieving an accuracy and F1 score of 0.71.
Additionally, the framework outperforms traditional methods such as VGG, ResNet, and GoogLeNet
across various evaluation metrics. These results indicate that the integration of Mel-spectrograms,

CNNss, and Self-Attention Mechanisms offers a significant advantage in emotion recognition tasks.
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A new analysis method for hip joint rotation angle during the one-legged landing
motion
Satoshi Morishita!, Maki Koyanagi', Kouichi Mukai’, Junpil Song', Yaemi Koshino',
Takahiro Sakai®, Yoshinori Kimura'
'Osaka Electro-Communication University, “Shijonawate Gakuen University, *Osaka
Health Science University
Accurate evaluation of the angle of hip internal rotation is important in motion analysis to prevent
sports knee injuries. However, it is difficult to accurately measure the angle of hip internal rotation
using conventional three-dimensional motion analysis methods. Therefore, we devised a new
evaluation method of hip internal rotation angle using the anteroposterior femoral axis on software.
Compared with the conventional method, the new method showed higher accuracy. We analyzed the
one-leg landing motion using this method and found that the new elastomeric strap suppressed the

angle of hip internal rotation.
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A Safe Quadriceps Strengthening Exercise after Anterior Cruciate Ligament
Reconstruction
Tsukuda, Hideki', Matsuo, Takayuki?, Shiiki, Takayuki®, Kamai, Kenji*, Nobekawa, Shota',
Koyanagi, Maki’
"Yukioka Hospital, ?Okayama Healthcare Professional University, *Takarazuka University
of Medical and Health Care, *Ashiya Orthopedics Sports Clinic, Osaka Electro-
Communication University

Background: Leg extensions are typically avoided in the early stages following anterior cruciate



ligament (ACL) reconstruction due to the risk of anterior tibial displacement caused by quadriceps
muscle force. To enable safe quadriceps training during knee extension in this recovery period, the
Leaf Spring Exercise was developed. This exercise involves placing patients in a prone position with
slightly flexed knees, where they perform maximum isometric quadriceps contractions while the
proximal region of the lower legs anterior surface is supported and the femur’s posterior surface is
immobilized to prevent lifting. This study aimed to evaluate the safety of the Leaf Spring Exercise by
analyzing the femur-tibia relationship using ultrasound imaging. Methods: The research involved 16
patients (8 men and 8 women, average age 24.2 + 8.3 years) with unilateral ACL-deficient knees, who
performed the Leaf Spring exercise on both legs. The study measured the femur-tibia relationship
using ultrasound imaging to evaluate anterior tibial displacement, along with calculating quadriceps
peak torque using a force measurement device. Findings: Results showed no significant difference in
anterior tibial displacement or peak torque between the injured and uninjured sides during the exercise.
The findings suggest that while the Leaf Spring exercise may apply some strain on the reconstructed
ACL, it is a safe method for quadriceps training within the knee extension range during early

rehabilitation.
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Biomechanical analysis for clinical scapular motion evaluation ~Shoulder injury

prevention and rehabilitation for throwing athletes~

Atsushi Ueda', Yasuhiro Mitani', Yasuo Nakamura?

'Kansai University of Welfare Sciences, Doshisha University
1. Introduction To investigate validity of motion evaluation for scapular dyskinesis (SDK), this study
aimed to (i) quantitatively evaluate scapular kinematics during shoulder flexion in baseball players
with SDK and (ii) to evaluate the relationship between scapular motion during shoulder flexion and at
the late cocking (LC) phase in throwing among baseball players.2. Methods Participants were 51
asymptomatic college and professional-level baseball players. Measurements during pitching and
shoulder flexion motion were conducted using a three-dimensional motion device with the acromion
marker cluster method to measure scapular motion. The evaluation criteria for the SDK were as
follows: the SDK was visually classified into four types (type I-IV), the abnormal group with type I-
M1, and control group with type IV. 3. Results The scapular posterior tilt angle from 30° to 90°during
the flexion phase and, at 30° and 60° during extensionphase was significantly smaller in the abnormal
group compared to those of control group(p<0.05). Furthermore, reduced scapular posterior tilt

during the LC phase of throwing motion was significantly related to reduced posterior tilt of the



scapula during shoulder flexion and extension motion.4. Conclusion This found suggests that the
qualitative evaluation method for SDK be valid to assess quantitative scapular anterior-posterior tilt

during shoulder flexion/extension and throwing motion.

1A1-4. BEMEBIC BT 2EMT 74 2 v P ~OREBRT ORE

BE —KL 0 B R A2

! EIBR R AR T4, 2 37 AR

Factors influencing spinal alignment in the sitting posture

Kazuto Masuda', Masanobu Manno?, Naruhiro Shiozawa’

'International Institute of Medical Therapy, *Ritsumeikan University
Lower back pain when sitting occurs not only in office workers but also in children who taiikuzuwari,
so it occurs in a wide range of age groups. Controlling spinal alignment is important for preventing
lower back pain. However, spinal alignment in a sitting posture unique to Japan has not been
investigated. The purpose of this study was to investigate spinal alignment in the chair-sitting, cross-
legged, kneeling and cross-legged, and taiikuzuwari using Spinal Mouse. Each value obtained in
Spinal Mouse was evaluated as negative value for lordosis and positive value for kyphosis. We
examined the prevention of low back pain based on the spinal alignment values of each posture. In the
results, total spine alignment and lumbar alignment were strongly correlated in all postures. Whole
spine alignment and sacral alignment were strongly correlated for chair-sitting, cross-legged, but had
a less than moderate relationship for kneeling and cross-legged, and taiikuzuwari. Lumbar spine
alignment showed a similar trend. Therefore, the lumbar spine and sacral alignment can control the
total spinal alignment in chair-sitting and cross-legged sitting, whereas in kneeling and cross-legged,
and taiikuzuwari, the control is mainly in the lumbar spine. Prevention of lumbar kyphosis, a primary
low back pain factor, and spinal kyphosis, a secondary low back pain factor, was suggested to be more
difficult with kneeling and cross-legged and taiikuzuwari than with chair-seating and cross-legged

sitting.
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Extracorporeal Membrane Oxygenation (ECMO) and Measurement

Nakamura, Yuki'

"Morinomiya University of Medical Sciences
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Involvement of Clinical Engineers in Implantable Left Ventricular Assist Device
Therapy and Measurement
Muratsuji, Yudai', Yoshida, Koutarou', Tanaka, Yuma', Kudou, Hiroko', Taniguchi,
Masaki', Minematsu, Yusuke', Kusumoto, Shigetaka', Takashina, Masaki'
'"Department of Clinical Engineering, Osaka University Hospital
The implantable ventricular assist device (iVAD) is an assistive circulatory device that replaces or
assists cardiac function in patients with severe heart failure. iVADs must be kept running safely due
to their nature of replacing cardiac function. It is also important to measure whether there are any
abnormalities in the operation of the device. In this presentation, we will present the current status and

issues of measurement necessary to provide long-term safe treatment in iVAD therapy.
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Current status and challenges of intracardiac ECG measurements in catheter ablation

Yuma Tanaka!, Kotaro Yoshida!, Masaki Taniguchi!, Yuto Ota', Koki Tanabiki',

Tomohiro Yamanaka', Yudai Muratsuji', Yusuke Minematsu', Shigetaka Kusumoto',

Masaki Takashina

'"Department of Clinical Engineering, Osaka University Hospital
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Evaluation of motor control in the lower limb using high-density surface

electromyography

Kunugi, Shun', Hirono, Tetsuya?, Nishikawa, Taichi®, Watanabe, Kohei?

'Aichi Institute of Technology, *Kyoto University, *Chukyo University
RFERTIZ, @EELREERZ M7 EEREE B Ol & & 1< T o E B HllfH aE
ZEHMl L 7208 7 u Y = 2 bR 0N T 5, 1 OHIE, HEIEXVEELZE L 728
BFIEHER IC, 2 OFENE < XNVRHE 2 2 2 7 BROEE RSB Ic oW, 20HIF,
TR DR 70 AR — Y IEEZH S 2 % O L BHET O EE)FHIH & EB) eSS IO W CHE
LW e 32, iitadL CRATE ARt e EIC O THOMENT %,

1B1-2. R#FEREHERE L BFRERZ A7 EE L it oBIe L

By Hh!

URERR -

Neuromuscular adaptations evaluated using high-density surface electromyography

and ultrasound image

Hirono, Tetsuya'

'Kyoto University
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Plantar intrinsic foot muscle activity and its relationship with postural sway during

tiptoe standing in ballet dancers using high-density electromyography

Fukuyama, Hiroshi'

'Ritsumeikan University Graduate School
For ballet dancers, postural control in tiptoe standing is an essential skill, but it is known to place a
heavy load on the foot joints. Investigating the activity of the plantar intrinsic foot muscles (PIFMs)
that stabilize the foot joints will provide new insights into dancers postural control. The PIFMs are a
small and a group of many complexly located muscles. Some previous studies have used intramuscular
EMG to examine PIFM activity, but there are difficulties in using this technique due to its invasive
nature, especially considering its potential detrimental effect on the dancers subsequent performance.
In this study, we applied high-density surface electromyography to examine the relationship between
PIFM activity and postural sway. The results of this study suggest that PIFM activity during tiptoe
standing is lower and more stable in dancers than in non-dancers, and is particularly related to postural

sway during single-legged tiptoe standing in dancers.
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Utilizing High-Density Surface EMG to Understand Neuromuscular Properties and Its
Application to Resistance Training in Older Adults
Nishikawa, Taichi', Takeda, Ryosuke?, Hirono, Tetsuya®, Okudaira, Masamichi*, Watanabe,
Kohei?
'Chukyo University Graduate School, *Chukyo University, *Kyoto University, *Iwate
University
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Development of Handheld Vibration Stimulus Device for Strong Magnetic Field

Environments

Osaki, Koji', Kagayama, Kenji'

'MIRAISENS, Inc.
Haptics using vibratory stimuli are utilized in interfaces such as game controllers; however, it is
unclear how these haptics are perceived in the brain. In this study, the development of a handheld
vibratory stimulation device designed for use in high-magnetic-field environments aimed to measure
brain activity during haptic sensitivity using fMRI was undertaken. Performance and safety in an

actual MRI environment were confirmed using a prototype equipped with piezoelectric elements.
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Effects of microbreaks and microstress on work efficiency and cerebral blood volume

changes

Ito, Saya', Morimoto, Miu', Kawaguchi, Hideo'

'"Toyo University
Microbreaks are a way to relieve stress by taking very short breaks between tasks. We conducted the
Uchida Kraepelin test (5 minutes x 2 times, 40 seconds break) on 32 university students. During the
test, a brain activity measuring device (HOT-2000) was attached to the forehead to measure changes
in cerebral blood volume and heart rate. Although microbreaks had no effect on work efficiency,
significant changes in cerebral blood volume were observed. This might be because microbreaks

reduce brain fatigue and refresh the brain.
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Minami, Keisuke', Ishikawa, Akiyasu', Nakajima, Kazuki'

'University of Toyama
Disposable cups are widely used for urinalysis. However, if not properly disposed of after use, cups
can become a breeding ground for infection. We have developed a urine collection cup that can be
flushed down the toilet to monitor voiding function. Voided volume and flow rate can be measured by
the rising water level in the collection cup. To be hygienic and prevent infection, the water level in the
cup must be measured without a sensor touching the urine. Therefore, methods to measure the rise of
the water level in the cup include measuring the distance between the sensor and the water level and
measuring the capacitance from outside the cup. The capacitance measurements have been reported
elsewhere, and this study reports on a laser light method for measuring the distance from the sensor to
the water surface. A near-infrared (850 nm) laser sensor (VL6180X, STMicroelectronics) was used for
this purpose. The sensor precisely measures the time the light takes to travel to the nearest object and
reflect back to the sensor (Time-of-Flight). As a basic experiment, the sensor was fixed at a height of
100 mm from the bottom of the cup. The water level in the cup was then raised 10 mm to 70 mm.
Incremental sensor readings were negative up to 20 mm and then increased. Absorption of laser light
by water may cause such a reaction. However, the response of this measurement approximated a
certain quadratic equation very well (R"2=0.99), indicating that the water level may be evaluated from

the measurements.
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Novel technique for middle ear musucle response measurement using harmonic pure

tones for stimulition and detection ~Toward practical meathods for cochlear nerve

function~

Harada, Tatsuhiko!

'International University of Health and Welfare Atami Hospital
Recently, synaptic disorder between hair cells and cochlear nerve has considered to be a cause of
hearing difficulty with usual hearing test, which is called as ‘hidden hearing loss’. Middle ear muscle
reflex (MEMR) reflects retro-cochlear hearing function and is potentially a candidate for detecting
this synaptic disorder. However, this test does not usually used in clinics because laud sound is needed
for elicitation. In this study, a novel technique was tried for decreasing the detecting threshold. Instead
of classic MEMR measurement, in which 70dBSPL tone is used for detecting and more than 80dBSPL
sound is used for eliciting MEMR, signals of 166.6 Hz pure tone and its harmonics up to 6000 Hz

were used both elicitation and detection. The phases of tones were adjusted so that the synthesized
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waveform had sharp amplitude peaks with 6 msec intervals. The sound was delivered and recorded in
the ear canal for 2.6sec and repeated 10 times for averaging. To each 6 msec record, level and phase
of each frequency components were calculated and the time-course of vector shift of each frequency
component were estimated as MEMR. Measurements were conducted on 6 subjects. Vector shift
increased until about 0.5 sec after the onset and stayed at the level after then in general. This observed
in more than 50dBSPL for each frequency (66dBSPL in total) in all subjects, which was sufficiently
smaller than the usual detecting threshold of 80dBSPL in classic MEMR test.
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Measurement of cardiac autonomic nervous system activity in response to chair seat

height

Maeda, Koji!, Nakamura, Hideo?

'Osaka Electro-Communication University/Hiroshima Insutitude of technology, 2Osaka

Electro-Communication University
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Relationship between EEG and cardiac autonomic nervous system activity during

gaming

Yoshida, Towa', Nakamura, Hideo?, Fujie, Tatsuro'

"Morinomiya University of Medical Sciences, ?Osaka Electro-Communication University
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Consideration of an Anti-Chilling Method by Using a Wearable Body Temperature

Measurement Device

Ryuichi Nakagawa', Hajime Tsujimura?, Masafumi Matsumura', Yuji Mizuno'

'Osaka Electro-Communication University, 2Shiga University of Medical Science
Chills are a lifestyle-related condition that is increasing in men and women of all ages. The onset of
chills is diagnosed when the difference between the core and surface temperatures of the body is >5°C,
indicating the need for treatment to address the chills. Therefore, it is crucial to detect temperature
differences in advance and prevent chills by heating. However, because various areas of the body are
subject to chills, it is recommended to locally heat the body without causing discomfort if the body
surface temperature is inclined to decrease compared with other parts of the body. In this study, we
considered a wearable system that identifies areas with a downward trend based on fluctuations in

body surface temperature in a comfortable temperature space and prevents chills.
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Thermal imaging inside an object and measuring temperature dependence using a

photovoltaic infrared sensor module for human core temperature measurement

Shibano, Ryo', Hisaka, Masaki'

'Osaka Electro-Communication University
Core temperature is the deep temperature inside a human body and is maintained at constant
temperature independent of the outside air temperature. Measurement of core temperature is important
in preventing heat stroke, which has become a social problem in recent years. We have investigated
basic research on a deep temperature measurement method using an infrared point detector for non-
contact and high-speed measurement of core temperature. In this method, infrared light emitted from
a local heat source are imaged onto a pinhole placed in front of the infrared detector, which locally
detects infrared light emitted from inside the object and also blocks infrared light from observation
points including object surface. In this study, using an electronically cooled photovoltaic module for
infrared, the thermal image of a filament inside a miniature light bulb was evaluated with respect to
the noise and the time taken to capture the image. Furthermore, considering the measurement of human

temperature, we experimentally evaluated the temperature dependence in the low temperature range.
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Relationship between lower limb posture and muscle activity during pedaling motion

Yuma Nagase', Takuya Koide', Tomohiko Fujikawa'

'Osaka Electro Communication University
Pedaling has been widely utilized in physical fitness evaluations using ergometers, health exercise
programs, and rehabilitation regimens because it is a form of aerobic exercise that can be performed
by postoperative joint patients and is considered safe due to the low risk of falls. Consequently, it can
contribute to maintaining quality of life. This study aimed to clarify the effect of differences in the
contact points of the heels and toes during pedaling on muscle activity of the lower limbs and pedal
reaction force. Specifically, we focused on the activity of the bi-articular muscles, which function to
control movement in humans, and performed motion electromyographic analysis using an ergometer
to clarify the effect of the parallel link function due to the activity of the biarticular muscles on
rotational movement. Our results confirmed that the angle of each joint changes during pedaling and
that the bi-articular muscles of the thigh and lower leg do not function as parallel links, but contribute

to pedaling when using only the weight of the lower limbs.
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Development of environmental intervention devices to improve sleep quality

Aoki, Taizo'

"Panasonic Holdings Corporation
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A Study on Sleep Structure Intervention Using a Rocking Pillow

Yamamoto, Kazutaka'!, Sakaue, Yusuke!, Okada, Shima!

'Ritumeikan University
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Non-contact and stress-free mmwave sleep monitoring
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Ryuta Hiyaji', Shigeaki Okumura', Hirofumi Taki'

"MaRI Co., Ltd.
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Proposing an Automated Method for Classifying Infant Sleep Postures

Masanobu Manno', Shima Okada', Yusuke Sakaue?, Masaaki Makikawa®

'Ritumeikan University, “Ritsumeikan Global Innovation Research Organization, *Research

Organization of Science and Technology, Ritsumeikan University
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Mastering Your Biological Rhythms: Unlocking the Secrets of Sleep"

Okada, Shima', Sakaue, Yusuke', Masuda, Hazuki', Hayashi, Shuto', Shiozawa, Naruhiro'

'Ritumeikan University
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Understanding the Mind: Navigating Human Relationships

Okada, Shima!, Yamamoto, Kazutaka', Fuke, Kenta!, Komada, Koichi!, Sakaue, Yusuke'

'Ritumeikan University
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Fast-Switching Voltage-Dividing Method for Location Estimation of Bioelectrical

Signal Sources

Kawamura, Kohei!, Sakaue, Yusuke!, Shiozawa, Naruhiro'

'Ritsumeikan University
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Analysis of Relation between Facial Emotions and Comprehension
Yoko Nishihara', Junjie Shan'

'Ritsumeikan University
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Development of a Method for Measuring Learners Interest using Heart Rate

Synchronization

Sakaue, Yusuke', Fumimoto, Kanaru', Chou, Qianxu', Fujita, Ryusei', Matsumura,

Noriyuki?, Hiromatsu, Koichiro?, Takeda, Nanako?, Okada, Shima'

'Ritsumeikan University, *Ritsumeikan Junior High School and Senior High School
Understanding learners interests is important to enhance the effectiveness of education. Although
learners interest is often measured by questionnaires, there is a time gap between the time when interest
arise and the time when the learner responds to the questionnaire. In this study, we developed a method
for immediate measurement of interest using the heart rate synchronization of educator-learner and
learner- learner. In a validation experiment with high school students, results suggest the possibility of

the immediate assessment of learners’ interest based on HR synchronization.
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Rehabilitation practices using virtual reality ~Application to Post-stroke patients~
Inooka, Hiroyuki', Yamaguchi, Yu', Hiroshi, Kumita?, Imaizumi, Kazuya®
'Saitama Yorii Hospital, “silvereye Corporation, *Tokyo Healthcare University
We have developed a rehabilitation method using virtual reality in collaboration with silvereye Inc.
This method is expected to improve the attention disorder that occurs after stroke. Using this content,
we conducted a study on 10 patients who had suffered a stroke and were hospitalized in a convalescent
rehabilitation ward to find out what kind of stroke patients would be suitable for rehabilitation using

virtual reality. We report the results of the study based on the characteristics of the disease and

temperament factors.
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Movement Analysis of Competitive Ballroom Dance Using an IMU-Based Motion

Capture

Yoshida, Yasuyuki', Nishimura, Takuichi’

'National Institute of Advanced Industrial Science and Technology, “Japan Advanced

Institute of Science and Technology
This session introduces our research on analyzing competitive ballroom dance movements using an
inertial sensor-based motion capture system. Competitive ballroom dance has two categories: Standard
and Latin American. Our group has mainly analyzed the world champion’s movements in the Standard
category, and recently, we have started analyzing a former Japanese champion in the Latin category.
In Standard dances, the close contact between dancers makes it difficult to measure movements with

optical systems. However, advancements in inertial sensor-based systems now allow for accurate
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measurements even with contact. Our research in the Latin category focuses on individual dancers.
The portability and quick setup of inertial sensors offer significant advantages. We used an inertial
sensor-based system (Xsens) at 240Hz to measure the body’s 3D coordinates. Participants in the
Standard category included one world champion pair and 13 top-ranked pairs from Japan. In the Latin
category, participants were a former Japanese champion and 13 amateur male dancers. The results
showed that the world champion pair in the Standard category had more dynamic movements when
dancing together. In the Latin category, the former Japanese champion showed differences in pelvic

angular velocity.
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A simple gait analysis method focusing on trunk rotation

Imaizumi, Kazuya', Iwakami, Yumi', Yang, Ya-Tingz, Yoshida, Yasuyuki3

"Tokyo Healthcare University, *National Taiwan Sport University, *National Institute of

Advanced Industrial and Science Technology
Walking is the most basic daily activity, and functional decline is a factor in frailty and the need for
nursing care. Walking is a periodic movement with left-right phase shift, and it is known that the
thoracic and pelvic rotations are linked, contribute to motor coordination of the left and right upper
and lower limbs, and are influenced by aging. The purpose of this study is to evaluate gait by small
inertial sensors, focusing on coordinated rotational movements on the cross-sectional plane of the
trunk consisting of the thorax and pelvis, as an evaluation technique in the field of care prevention for
the elderly. In this presentation, we aim to obtain basic data by conducting experiments on young
subjects. The subjects of the experiment were young students. Three conditions were set up on a 5-
meter walking path: fastest walking, comfortable walking, and slow walking. A wireless inertial sensor
(L:36.30 mm, W:30.35mm, Height:10.80 mm, 11.2 g, Movella DOT) were fixed to the center of the
chest and the center of the back using the attached fixing band. Duration, number of steps, and walking
speed for 5 m were obtained. The angle between the two sensors was also calculated. The analysis
method includes comparison of the range of rotation of the chest and pelvis, the phase relationship,

and the angle between the chest and pelvis by speed conditions.
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Visualization and Analysis of Gait Reaction Force Trends and Reference Values in

Normal and Post-Injury Gait
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Iwakami, Yumi', Imaizumi, Kazuya'

'"Tokyo Healthcare University
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Exploring postural sway metrics reflecting intermittency of the neural feedback

control during quiet standing for evaluating postural function in patients with

Parkinsons disease

Suzuki, Yasuyuki!, Matsui, Kazuki?, Nakamura, Akihiro®, Suzuki, Yasuyuki', Nomura,

Kunihiko?, Endo, Takuyuki®, Sakoda, Saburo?, Nomura, Taishin’

!Osaka University, 2Osaka University of Economics, *Osaka Toneyama Medical Center, *

Kyoto University
The postural control function during quiet stance is quantified using the time series of the center of
pressure (COP). Recently, we conducted data assimilation analysis based on approximate Bayesian
computation of CoP data and dynamic models of human quiet stance. We successfully inferred model
parameters that reproduce postural sway in young and elderly healthy individuals as well as in patients
with Parkinson’s disease (PD). By mapping each individual’s data onto points in the space of model
parameters representing the intermittency of feedback postural control, and performing hierarchical
cluster analysis, we classified participants into three groups: intermittent control (INT), active
continuous control (CONT), or passive continuous control (STIFF) (Model-Based Classification "
MBC). In this study, we first report that the total scores of the postural and gait items of the UPDRS
in PD belonging to the CONT/STIFF were significantly higher compared to those in the INT. Next,
we calculated sway metrics from CoP data and compared the values between the MBC groups. As a
result, we demonstrated that several metrics, including those representing the ratio between high and
low frequency components of CoP data, have the ability to classify participants into three groups as in

the MBC.
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On the positive persistency in gait cycle variability and its whitening in patients with

Parkinsons disease

Nomura, Taishin!, Suzuki, Yasuyuki?, Nakamura, Akihiro®

'Kyoto University, *Osaka University
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Classification and Severity Assessment of Parkinsons Disease Using Wearable Gait
Monitoring
Wada, Hiromu', Nomura, Taishin'!, Nakamura, Akihiro', Endo, Takuyuki?, Yagi, Yasushi',
Nakamura, Toru'
'Osaka University, *Osaka Toneyama Medical Center
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Heart rate response to sleep apnea event in Parkinsons disease

Yoshino, Kohzoh!, Yuki, Nakao', Ayano, Kawaguchi', Akinori, Iyama’

'Kwansei Gakuin University, 2Osaka Toneyama Medical Center
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Continuous Blood Pressure Monitoring During daily life activities using a Neckband
Device
Ohno, Syou', Tsuji, Ryunosuke', Tsujimura, Hajime', Mizuno, Yuji', Matsumura,
Masahumi'
'Osaka Electro-Communication University, Osaka Isen, *Shiga University of Medical
Science
High blood pressure disorder is a disease with few subjective symptoms, and about 80% of strokes
occur at home (during daily life).The purpose of this study is to develop a neckband device with ECG
electrodes and a pulse wave sensor, and to estimate continuous blood pressure by measuring the pulse
wave propagation time from the time difference between the ECG R wave and the peak point of the
pulse wave during daily activities. This paper describes the neckband device, blood pressure

estimation, and continuous blood pressure monitoring during daily activities.
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Changes in Cardiorespiratory Function with Minimal-Frequency High-Intensity
Interval Training
Shimada, Ai!, Watada Tomoki?, Feelye, Marina', Ito, Go', Sawai, Toru?, Nakata, Hideomi',
Otsuki, Shingo', Miyamoto, Tadayoshi'
'Graduate School of Human Environment, Osaka Sangyo University, Department of Sport
and Health Sciences, Faculty of Sport and Health Sciences, Osaka Sangyo University
Previous studies have shown that weekly high-intensity interval training (HIIT) can increase maximal
oxygen uptake (VO2max) by 6-13% in young adults and athletes. This study investigated the impact
of bi-monthly HIIT on cardiorespiratory function in healthy adults. The research involved 18 healthy
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adults with a mean age of 20.7+0.9 years, divided into training and control groups. The training group
performed HIIT once every two weeks for four months, with sessions set at 80-90% of the maximum
work rate. Participants underwent ramp load tests on a cycle ergometer before and after the training
period. While bi-monthly HIIT did not significantly change resting cardiorespiratory parameters, the
training group showed significant improvements in exercise performance. VO2max increased from
2001+548 ml/min to 2264+633 ml/min (12.7% increase), maximum work rate (WRmax) improved
from 232450 W to 256+50 W (10.4% increase), ventilatory threshold rose from 1205+£332 to
1362+347 (14.4% increase), and exhaustion time extended from 187+69 seconds to 359+237 seconds
(77.4% increase). These results demonstrate that bi-monthly HIIT can produce effects comparable to
more frequent training regimens. The findings provide new guidelines for developing lower volume
and frequency training programs, potentially contributing to effective health promotion strategies for
busy individuals. Future research should examine the long-term sustainability of these effects and

verify the results in different population groups.
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Measuring and modeling blood pressure surges during daily activities

Nakamura, Nao', Tsuji, Ryunosuke?, Mizuno, Yuji', Matsumura, Masafumi'

'Osaka Electro-Communication University, *Osaka Isen
The number of hypertensive patients has reached 15.11 million, and a sudden rise (surge) in blood
pressure can lead to vascular disorders. In this study, we aim to predict blood pressure surges based
on a blood pressure regulation model of the heart and circulatory system. this paper, we estimate
continuous blood pressure during ergometer exercise using a neckband device and collect data on
sudden rises in blood pressure. We then show that the process of blood pressure rise can be
approximated by a second-order oscillatory step response, which is expected to enable prediction of

blood pressure rises.
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Investigation of Strategic Elements in the Board Game Touch the Sky 2

Oshita, Mahiro', Kawachi, Ryosuke?, Niikawa, Takuya'

'Osaka Electro-Communication University Graduate School, ?Kawachi tech. Lab, *Osaka

Electro-Communication University
We developed a table game called "touch the sky 2" that visually impaired and able-bodied people can
play equally under the same rules. This game is played by three people and uses three-dimensional
pieces. Each player starts with five pieces, and takes turns putting out pieces with the same pattern as
the one in play. The first player to run out of pieces wins. In order to promote the empowerment of
people who have become visually impaired, we verified whether this game has a strategic nature. In
the verification, we performed a computer simulation that implemented two types of player models: a
player who only follows the rules and a player who uses strategies. The player who only follows the
rules is a player who randomly puts out pieces according to the rules. The player who uses strategies
is a player who uses strategies for pieces that can be put out from past memory. We played a match

using these player models. As a result, the player who uses strategies had a higher winning rate.
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Proposal for a Non-invasive Continuous Estimation Method of Eye Surface Moisture

Ono, Ena!, Niikawa, Takuya’

'Osaka  Electro-Communication University ~Graduate School, 2Osaka  Electro-

Communication University
As the use of ICT accelerates, opportunities to perform VDT (Visual Display Terminal) work are
increasing, so the number of dry eye patients is expected to increase. It is known that during VDT
(Visual Display Terminal) work, tear drying is accelerated due to a decrease in the number of blinks.
However, it is not clear how the surface of a healthy eye becomes dry. In the TFOS DEWS II
epidemiology report, the use of VDT devices is considered a risk factor for dry eye. Therefore, it is
important to know how the ocular surface water content changes during VDT work. In this study, we

propose a method to continuously and non-invasively estimate the amount of water on the eye surface.
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Specifically, a humidity sensor is provided in a hollow cylinder provided in the external part of the
eye, and the amount of water on the ocular surface is estimated from the output signal. We constructed
a model that replenishes water by periodically blinking in a 2 square centimeters artificial eye, and

used this method to estimate the amount of water on the ocular surface.
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Relationship between knee joint torque and posture during static standing condition

Hara, Masato', Koide, Takuya', Fujikawa, Tomohiko'

! Osaka Electro-Communication University
Walking ability is essential to maintaining quality of life and ensuring a healthy life expectancy.
Consequently, walking is the main focus of therapy conducted by physical therapists. Standing up,
which is the starting point of most movements, contributes to walking ability, and the load on the legs
while standing up is greater than while walking. Hip extension torque and knee extension torque are
essential to the standing up movement, but there have been cases reported in which people are able to
stand up even if they have insufficient hip extension torque. Similarly, there are also cases in which
people cannot stand up, even with sufficient knee extension torque. Our research team has clarified
that hip joint extension torque is not generated by the monoarticular hip joint extensor muscles, but by
the monoarticular knee muscles, which act as a driving force, while the biarticular rectus femoris acts
as a wire to hold back the trunk, which is tilted backward by inertial force. Therefore, we conducted
motion electromyographic analysis of adults while maintaining a static standing posture, and found
that there was significant muscle activity in the monoarticular knee muscles, vastus lateralis and vastus
medialis, which are the main agonists of knee joint extension torque, and in the biarticular knee muscle,
rectus femoris. Based on the relationship between the amount of muscle activity, we were able to
determine that knee joint extension torque can be evaluated by the knee joint angle while maintaining

a static trunk.
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Time-Series Analysis of Cerebral Circulation and Cardiorespiratory Responses to
Acute Central Blood Volume Reduction

Feelye, Marina', Ito, Go', Shimada, Ai', Sawai, Toru?, Nakata, Hideomi®, Otsuki, Shingo?,

31



Miyamoto, Tadayoshi®

!Graduate School of Human Environment, Osaka Sangyo University, *Faculty of Sport and

Health Sciences, Osaka Sangyo University, *Graduate School of Human Environment,

Osaka Sangyo University/ Faculty of Sport and Health Sciences, Osaka Sangyo University
This study aimed to investigate the dynamic cardiorespiratory responses to acute central blood volume
reduction induced by lower body negative pressure (LBNP) in eleven healthy male individuals.
Participants underwent LBNP at -45 mmHg for 2 minutes while supine, with continuous monitoring
of respiratory, cardiovascular, and cerebral blood flow parameters. LBNP significantly reduced
thoracic admittance by 13.4 = 3.6% (p < 0.001), indicating a substantial decrease in central blood
volume (CBV). The results revealed significant physiological changes: heart rate increased
progressively (16.4 = 10.6% by 90-120 seconds, p < 0.001), end-tidal PCO2 decreased substantially
(5.9+£3.8%,p < 0.001), and minute ventilation reduced (9.3 = 12.3%, p = 0.041). Middle cerebral
artery mean flow velocity showed a non-significant decrease of about 5% (p = 0.372). Tidal volume
remained stable (-1.2 = 21.0%, p = 0.835), while respiratory rate initially decreased by about 13%,
ending 5.7 + 8.1% below baseline (p < 0.001). These results demonstrate a rapid and integrated
adaptive response of the cardiorespiratory system to acute central hypovolemia, suggesting the
activation of compensatory mechanisms to maintain physiological homeostasis during acute
gravitational stress. The findings provide insights into immediate physiological adaptations to CBV

changes, with potential implications for aerospace and emergency medicine.

32



Life Engineering Symposium 2024 (LE2024)

ACHl B Bl =

FATIVDZTFYUGEMAL VRO L 2024
FEIMAER-EBIZEURSHL

Exhibition
(2E TN



KL MTG

[=] s
EI;I

T —=RARA VP AT LR

[m] 2% [m]

R A 2t

RN

ft



4 AssiIst

OI—hH—LRAE—Y3avFv¥7F+ Theia Markerless

THEIA?

Markerless

Y—hH—FELRIRTE—avFvTFv
VAT LTCHERTERHASIIEREELHY
BEMEMEABREHEGZEDRIBETT !

OI—H—LABBIZHY 7 U7 Pose-Cap

AlZFIALTR—H—LATHEDEIK (851304 Fh) Z1%H!
R RA > M3IMEDBERI305FRH S EERT 4 RIR AT BE

FEHADEBERLREEICESRELET,
Pose-Cap EZEtvh ¥ 300,000-( %)
FPC-SET1

(18R] BREHYTroI7 T-2EERRYTMILT

Pose-Cap /\VItwlk ¥ 580,000- @ik
FPC-SET 2

[#8/X] Pose-CapV7bux7. @R/

Pose-Cap /\VYOYxThAStvh
AR T I TTIPCIBDTA L ARRTT, FPC-SET 3 ¥ 590,000- (#ish)
SAEVADIERIELIT ¥ 40,000-(Bitk) L EVET, [##m] Pose-CapV7box7. fRIFA/NY V. USBAXS. =k

€0TBI0 ZHfEFHA AT L

Lni—(LL db\ﬁﬁﬁg TIT D-I-/EIJT#E?O HD—{II&G)D-I-IEUZE)_I —(—a_o
BROSEEI DR EDRE. ERE MO MRS A BT 5T EATTRETT.

Quattrocento ZF ¥ R~ JLADE# S XT L

Muovi+Pro 64ch X 2
(TaTIsRT—-USB//\yT1)—)

AL AEMG(Wi-Fi)

ATz MUY= IE, FRALF VI A—FOBKRED

RIS CToRREDT -2 ZM/TH-ODREE - HTRHESATLTT,
NFETCOHRBEIEHRTOTR MIBELTWEA S0,
BRAGHITERADZEICERANHY F Lz, AHAEEEEDAER
HITORE. ERICHRZEOHNTHAZTAZES,

T101-0054 FRIERT X H X EERET 3-17-14 dLDHAE )L 2F
|\ TEL 03-3293-7555 E-mail info@4assist.co.jp
NP FAX 03-3293-7556 URL  http://www.4assist.cojp

e BRRA TA— T

-V DRED D

_\':



	１_表紙
	2_組織他��
	3_プログラム
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