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Abstract

Hamamatsu-city is the birth place of television, invented by Prof. Kenjiro Takayanagi in
1926. He had dreamed of developing something that had not existed ever before. And there
was no electronic television system at that time, therefore, he decided to develop television
technology.

The first president of Hamamatsu Photonics, Heihachiro Horiuchi, was one of Prof.
Takayanagi’s students. Horiuchi started the company in 1953 with Teruo Hiruma, who
would later become a president. We have therefore inherited Prof. Takayanagi’s foresight
and his challenging spirit, as well as his technology of photo-electronic conversion.

The successive three presidents of our company (H.Horiuchi, T.Hiruma, and Akira
Hiruma) happened to say that the mind of “* 0 (Wa)” was very important for managing
the company. The word “ 0" has many good meanings, such as peace, harmony, addition,
friendship, comfort and Japanese. I think this makes company’ s atmosphere nice and
familiar.

“ True value is not money but new knowledge” is the philosophy of our company. To this
end, the Central Research Laboratory conducts fundamental research in photonics as well
as applications of photonics to create new knowledge for 10 to 20 years future. We are doing
four categories of research, that is, information photonics & optical measurement, optical
material & energy, medical photonics, and bio-photonics. Among these, a research activity

on spatial light modulator is mainly introduced here.
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ABSTRACT

The potential of next-generation ICU
brought about by the fusion of technology
and medical care

Shunsuke TakakiV?3) Takuya Komatsuda')?)
Yuma Nambu)?), Takeshi Nemoto®,
Atsushi Tabata®)

AT model is necessary for Tele-ICU because
mulch patients are monitored at the same time.
Building an AI model is not the goal, but it is
important to build a model in consideration of
implementation in the field. It seems that it is
necessary to work on model construction while
being aware of what the model is for and what
the model is for solving. The solution we are de-
veloping is an application that implements algo-
rithms based on medical knowledge in the field.
For that purpose, it is necessary to integrate
medicine, informatics, and engineering, and it is
necessary to organize the issues for that purpose
and implement them in the field. In the future,
data utilization in the intensive care area will
lead to improvement of patient outcomes, so we
will continue dissemination activities related to
data standardization.
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ABSTRACT

The heart is a pressure wave generator

gobooooboooobood

Hirotoshi Yokoyama

Left ventricular pressure is higher than aortic
pressure only at the beginning of systole. This
is evidence that the ejection of blood from the
left ventricle to the aorta is not caused by me-
chanical pumping, but by geometrical and spa-
tial variations caused by the propagation of pres-
sure waves generated in the left ventricle. This
pressure difference is due to the phase difference
in the pressure wave propagation, and the blood
movement is the movement of material due to
nonlinear wave propagation.

The heart is not a mechanical pump, but only
forms pressure waves in the left ventricle. The
pressure wave propagates to the aortic root,
causing a geometric deformation of the aortic
root. The geometric and spatial expansion of the
aortic root draws blood from the left ventricle,
thereby completing the outflow of blood from
the heart to the aortic root. Thus, the beat-
ing of blood from the heart is not a push, but
a drawing of blood into the aortic root. Since
the heart is first and foremost a pressure wave
generator and consequently exercises the blood,
it acts as a pump in the second sense.

Department of Anesthesiology,
Kanazawa Medical Center
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ABSTRACT

How should a total replacement artificial heart
be made?

Hirotoshi Yokoyama

The heart must be a pressure wave generat-
ing device. Therefore, when developing a total
replacement artificial heart, emphasis must be
placed on forming pressure waves of sufficient
magnitude in the left ventricle. We have at-
tempted to develop a series electromagnetic coil-
based soft actuator for this function. This time,
we have incorporated a method using a transis-
tor to adjust the direction of the current in the
series electromagnetic coils.

What I attempted to do this time was to de-
velop a soft actuator to replace the cardiomy-
ocytes. The development of the soft actuator



was more difficult than expected, and it took
quite some time before it was actually opera-
tional. the H-bridge circuit was quite complex
when actually assembled, and if the electrical
circuit was not well organized, it became very
difficult to determine if the circuit was wired
correctly. Because the transistors were initially
used for ordinary electronic circuits, a large cur-
rent flow would cause a current overload on the
transistors, which could easily cause a break-
down. In other words, the transistors burned
out due to heat generation. Power transistors
are indispensable for regulating high currents,

gboboooooooooooooooo

and here, too, it took time.

In order to develop a total replacement artifi-
cial heart, I am attempting to develop an artifi-
cial myocardium. In contrast to the series elec-
tromagnetic coil method using an elastic tube, I
have created a circuit that uses a power transis-
tor to control the direction of the current. How-
ever, the circuit using power transistors is very
complicated, so I have not yet achieved fully au-
tomatic control by electronic circuits, and fur-
ther research is needed.

Department of Anesthesiology,
Kanazawa Medical Center
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Hilbert Huang O OO OO OOQ0OO0O

Hilbert Huang OO0 O OO OOOOOO0O
EMD O Hilbert 000 20000 00MAT-
LABOR, Python 0O OOOOODOOOODODO
000000000000 DO0DO0O00O Graph-
ical User Interface 000000 O0OO00OOO
Java(Oracle, Austin, TX, USA) 0O O0OOOO
00000000 Processing (Processing Foun-
dation) 000000000000 JavaDOO
OOOEMDO JavaOOOOOOOOOCOO
EMD(https://code.google.com/archive/p/realtime-
emd/)0 JavaOODOOODOOOOO 90

Hilbert 000 O000O0O0Javad 000000
OO0Ooooogd JDSP (ver 0.7.0) OO Hilbert
transform 0 00000000000 0O0O0OO
00070000, JwaODODDOOOO Intel-
1iJ IDEA (ver 2021.2)% 00 JavaOD OO 00O
O00000O0000000dO0od emdjar O
jdspjar 0000000000 (0 HO

Class Emd

protected double[][] imfs;

}
Clas EmdDatalmpl (extends Emd.EmdData)
Class Hilbert

7% 1. Empirical Mode Decomposition (EMD) ¥ Hilbert Z4(HT)® Java 7 7 A ¥ FEEH

methods double[][] imfs(EmdData emd) //IMFs % i
void emdCreate(EmdData emd, int size, int order, int iterations, int locality) /EMD 1tz v
void emdDecompose(EmdData emd, double[] signal) /EMD 3247
static class EmdData { /EMD 7—3%7 5 X
protected int iterations, order, locality;
protected int[] minPoints, maxPoints;
protected double[] min, max, residue;

protected int size, minSize, maxSize;

methods double[] getAmplitudeEnvelope() //S4& #FE T EH
double[] getInstantaneousFrequency(double Fs) /BREFELREEE
double[] getInstantaneousPhase() //B#FFIRIEEE
double[][] getOutput() /#Analytical Signal EHH (SEHEMRE, EHEREED
void hilbertTransform() // & JL~AJL ~ZE R EEY
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# 2. Empirical Mode Decomposition @2 Processing =t— Rl
//Empirical Mode Decomposition #EFRRYE— K3 FE

import tryout.emd.Emd;

import tryout.emd. EmdDatalmpl;

void emd() {

data = x1; INRT—FIE5EE

Emd emd = new Emd(); IEMD 7 2 ADA 2 A5 2 AR
EmdDatalmpl emdData = new EmdDatalmpl();  // EMDDatalmpl ¥ 2 A0 > A5 > ZHERL
int order = 7; /EMD DERRAF v > % ILE
emd.emdCreate(emdData, data.length-15, order, 20, 0); /EMD €v b7 v/
emd.emdDecompose(emdData, data); //EMD 1T
imfs = emd.imfs(emdData); //IMF % BC5 imfs ~

3% 3. Hilbert Z5420) Processing =2 — R HEHE

/f Hilbert Transform & JL~JL |~ 2548

import com.github.psambit9791.jdsp.transform.Hilbert;
void hht(double [][]_imfs) {

signall = imfs[0]; /[EMD (T & % IMF :Z R Z signall NEE
h1 =new Hilbert(signal1); /isignall ZIBEL T, BEIRILE I T ADA 2 AY 2 A hl ZHERK
h1.hilbertTransform(); JhlCs U T EILAIL b ZE a7

analytical_signall =hl.getOutput(); /£ JLJL S ZEHERITE S (REFEI&EHEMRED O 2 RITE IS
envelopel = hl.getAmplitudeEnvelope(); /ERFHRIE (Si&IRIRIE) S (ZEITNEFRART MLINT—)
phasel = hl.getInstantaneousPhase();  /MBRRHIAEE L

Fs = 128; //Sampling Frequency of the original signal /%> 7 > 7 BEiFEIEE

frequencyl = hl.getInstantaneousFrequency(Fs); /MR B B

BIS monitor (VISTA)

T

- /( Hilbert Huang transform Analyzer
( 5 Java Apache Commons Math (ver 3.6.1) e ———

. - g Tt Arr 100 2 1
= 3

. Java8
Apache Commons
Mrp 1] commons. apache- oty

EMD (tryout.emd)
~— - ->
IntelliJ IDEA (ver 2021.1.3)

JDSP (ver 0.7.0) Hilbert transform Processing (ver 3.5.4)

gt trannnn,

v

il i

-

0 7. HHT Analyzer 0000000000
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ABSTRACT
Teiji Sawa, Yurie Obata, Tomomi Yamada

The Hilbert-Huang transform (HHT) is a new
frequency analysis method that grasps the in-
stantaneous frequency characteristics of various

Analyzer was analyzed. As the arithmetic li-
brary required for EMD and HT, the source
code (emd, and JDSP v.0.7.0) of Java was uti-
lized using the integrated development environ-
ment (IDE) IntelliJ] IDEA to build a Java jar
file containing associated functions. These com-
ponents were integrated using the IDE of Pro-
cessing (v.3.5.4), and a graphical user interface
(GUI) for Hilbert spectrogram (HSG) was con-
structed. The HSG was displayed on the GUI by
chronologically expanding the Hilbert spectrum
(HS) obtained from individual IMF's.

[Results] The HSG obtained by applying HHT
to the EEG during anesthesia succeeded in ex-
tracting and drawing the frequency power of the
spindle wave around 10 Hz, which is a charac-
teristic of the EEG at the optimum anesthesia
depth.

[Discussion & Conclusion] The HHT analyzer
effectively demonstrated the factors associated
with depth of anesthesia by visualizing changes
in the frequency characteristics of EEG as HSG
overtime during general anesthesia.
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of monitoring neuromuscular function. Acta

Anaesthesiol Scand. 1988;32:45-8.

ABSTRACT

Threshold to sense TOF count in GE NMT
module MechanoSensor was 0.1% of control
twitch height, which is more sensitive than 3%
in the golden standard TOF-Watch Sx.

Masakazu Nakao, Yumi Ikejiri, Tomoaki Urabe

Train of four (TOF) is standard stimula-
tion mode for neuromuscular monitoring. TOF
count and TOF ratio are used for adjusting dose
of neuromuscular blocking agents and reversal
agents, such as sugammadex.

We have evaluated the performance of TOF
count threshold of NMT module of Carescape
B650 (GE, Germany) in comparison with golden
standard TOF-Watch Sx(MSD). According to

“ S/5 Computer Interface Specification (12th
Ed., GE)" , paperChart (the anesthesia recod-
ing system by Dr. Echikawa) was expanded to
collect TOF count, raw twitch heights and nor-
malized twitch heights as well as standard TOF

ratios. After IRB approval patients’ data from
June to July of 2021 were enrolled.
TOF data was observed in 72 cases. The

natural recovery from TOF count 0 to 4 was
observed in nine patients. Median of control
twitch heights was 11,578 (range 4,570 16,024,
unit unknown). Normalized threshold value was
0.1% (0.07~0.5%), which is smaller than 3 %
in golden standard TOF-Watch Sx. Normal-
ized twitch height at TOF count 4 was 6.1%
(3.2~9.2%).

Therefore, TOF count with NMT module
(GE) is relatively overestimated than that with
TOF-Watch Sx. We must be cautious for dosing
of neuromuscular blocking agents and reversal
agents in individual monitors.

Key words:
neuromuscular monitoring, TOF, Train of Four,
Twitch height threshold for twitch count

Division of Anesthesia
Shimura Hospital

Funairi 3-18, Naka-ku,
Hiroshima 730-0841, Japan
masa.nakao@nifty.ne.jp
masa.nakaol954@gmail.com
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ABSTRACT

Can Artificial Intelligence distinguish the vital
sign records during anesthetic management?

Yoshinori Iwase, Asako Tominaga,
Hiroshi Hoshijima and Tomo Miyazaki*

[Introduction]

In 38" JSTA meeting, we reported ”Can Arti-
ficial Intelligence distinguish the vital sign charts
during anesthetic management?” and got some
controversies, although obtained good results.
However, we couldn’t resist the question, "Is
it possible to obtain the essential accuracy by
making a picture image of vital sign records,
although that was originally a numerical ta-
ble data?” From a Lancet paper (394: 861-867,
2019) and the AI textbooks, we should proceed
numerical analysis. Thus, we have formed a re-
search team to analyze vital sign charts as nu-
merical arrays with a neural network.

[Methods]

This study has been approved by the hospital
IRB. The data used were image recording and
numerical recording (CSV) of 7116 cases aged
15 to 15 years and 515 cases under 6 years of
recording time. For numerical record compari-
son, all the same measurement items and data
loss are not allowed. Sakura editor (GitHub)
used the grep function to delete the correspond-
ing line when the data set has the same measure-

ment item and missing values for all the target
files.



For the CNN processing of the picture image,
the same Sony Neural Network Console example
as last time was used with the default as much
as possible.

The processing system by python was used for
the analysis of the numerical table. It works on
Windows, Mac and Linux, but this time we used
a Windows PC. The libraries used are numpy,
pandas, pytorch, matplotlib, scikit-learn, etc.
We build a neural network model using one fully
connected layer. We evaluate the model by the
ROC, AUC, and fscore.

[result]

The datasets excluded due to missing values
from the previous data was processed in the
same way, and Accuracy = 0.958 and Average
Precision = 0.821 were obtained from 515 pa-
tients under 6 years old and 7116 patients over

gobooooboooobobooooooooooboooood

15 years old with the tendency of overfitting was
observed (Fig. 2).

The results of the model were accuracy =
0.944 recall = 0.180 precision = 1, and a learn-
ing curve as shown in Fig. 3. The ROC curve,
AUC, and fscore were AUC = 0.954 fscore =
30.5% (Fig. 4).

[conclusion]

Either analyzing methods applying the neural
network analysis of the vital sign chart showed
high discriminating ability.

Department of Anesthesiology,
Saitama Medical University Hospital,
Moroyama, Saitama 3500495, Japan
* Graduate School of Engineering,
Tohoku University Aoba, Sendai
Japan

980-8579,
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