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How to make your own AI
what is “you cannot do”?



Know your input data



Into math
No1 for elise
No2 ねこふんじゃった
No3 god knows..
No4 君の知らない。。

… (n=100)

Playing notes
E E- E E- E B D C A..

MIDI data
Note number..
48,46,48,46,40,32,… 

Recorded
MIDI data

No1   48,46,48,46,40,30,…
No2   32,30,32,31,30,31,,
No3   45,42,30,31,21,31, 

It seems simple,,, but “REAL DATA???”
error touches
different input timing
arranged plays
different part played…
different octave                          …  SO MANY!



Test code:Make loggers



math

2. テンプレートマッチング

1. AKAZE by openCV
部分微分による
特徴量マッチング

３．誤差・最小二乗法・勾配法



Refined model

library
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What you will get MORE is...

Current japan situations

What can you do in 6years?

How can you make new?

How can you be different?



時価総額

1 Apple
2 Microsoft
3 Alphabet
4 Saudi Arabian Oil
5 Amazon
6 Tesla
7 Meta
8 Nvidia
9 Berkshire Hathaway
10TSMC
11Tencent
40 TOyota

BackGround1



BackGround1 1970  30 
2000  40
2021  49

On average, 
you are 49yo.

Reputation                        Economics                         IP

IP matters in business & science.

BackGround2



Agreed.
But, who are you?
What you did? 

-- I will explain without PPTX



How to solve real problem?

自動ドアの開閉＜＞超音波センサ
精密検査 ＜＞毎年の検診WBC

現在＞閾値

閾値を一律に設定？
前年度+5%？
数年平均？中央値？＞閾値？



Why not human?

何かあったら「困る」
＝既得権が欲しい
⇒高いコスト、エラ〡、ばらつき

Why not excel/R?

時間連鎖を扱えない（マルコフ性）
Poor visual
Not on Internet 



予算提案ではなく
目の前の問題を解くために

···ハ〡ドウエア·カイゼン
···発明·特許·論文
···ソフトウェア·web
···広告·拡散





One question

How to guess 
name of played songs?



Imaging is math.

世の中にあふれる
アプリサ〡ビスに
あなたが参加するために？

最近のイメ〡ジング技術を
少し知ってみよう？
(google streetview & map apps.)

by smart phone!



Imaging is math.
Imaging = Sensing.

Imaging? (ex. Patho, Radio ..)
Sensing? (ex. ECG, EMG, ..)

Imaging is just matrix.
Imaging is sum of sensing.
Math!



Imaging/sensing is math
ECG

0, 1, 1.2, 1.5, 2, 0, -1, 2, ,,,,, [volts]
[time]

X12 patterns

CXP
0, 4, 8, 14, 15, 20, 12, 0
0, 5, 4, 2, 3, 4, 5, 6, 0
0, 3, 2, 1, 5, 6, 7, 9, 0
0, 15, 15, 18, 19, 24, 0 [a.u.]

[X]

[Y]



ECG

0, 1, 1.2, 1.5, 2, 0, -1, 2, ,,,,, [volts]
[time]

X12 patterns

CXP
0, 4, 8, 14, 15, 20, 12, 0
0, 5, 4, 2, 3, 4, 5, 6, 0
0, 3, 2, 1, 5, 6, 7, 9, 0
0, 15, 15, 18, 19, 24, 0 [a.u.]

[X]

[Y]

t

xy

Imaging/sensing is math



UCG

CT

OCT

MRI

Imaging/sensing is math



UCG

CT

OCT

MRI

xyz x3xyz

αzt
xzα

Imaging/sensing is math



Streetview.
How?

XYZ? 
Really?
Actually
Xt



However, most important is

…

DATA!



red:lectin, blue:BODIPY: green:Hoechst

10um

“Confocal”to increase spatial resolution

脂肪組織を例にとると

With pinhole
and fluorescent dyes

通常蛍光

共焦点画像共焦点画像



Texas Red Dextran
Hoechst
CAG-eGFP mice

vessel

In living animals

Leukocyte

Erythrocyte

Platelets

Artery

Vein
30fps
512x512 pixels
By two-photon

0.1mm

0.
1m

m
“Two photon”to go deeper



Leukocyte

Erythrocyte

Platelets

60fps
512x256pixels
By two-photon

Real is..



Spatial resolution = 300nm

10micron
Two photon
XYT imaging
(512x512 30fps)

Red : Mitotracker
Green : Dextran
Blue : Hoechst vessel

Leukocyte
in
Living mice

red：
mitochondria

Two photon visuals of 
Living mice
Living vesel

二光子顕微鏡

Leica
TCSSP8



生体外サンプル

x100

10micron

Two photon
XYT imaging
(512x512 30fps)

Red : Mitotracker
Green : Dextran
Blue : Hoechst
vessel

生体
末梢血管中
白血球

赤：ミトコンドリア

白血球
白血球

Leica
TCSSP8

Two photon visuals of 
Living mice
Living vesel

In vivo imaging reaches diffraction limit.



AI cell diagnosis

Neutrophil?

Lymphocytes?

細胞自動区別by AI？
Almost  possible！



We see real things.
But, we actually want to 
know is NEW things.

New
Unexpected
未知

by non-
specific
stainings

×特定蛋白·抗体
○色素·プロ〡ブ·粒子



Leukocyte

Erythrocyte

Platelets

Guess what this is!

Nikon
A1RMP
modified

Well-known but never seen



In Vein

In Artery

In Lymphatics



Leukocyte

Erythrocyte

Platelets
Guess what this is!

Nikon
A1RMP
modified

2P imaging of living mice



Body has many lymphatics

x40 lens
intestine

x40 lens
intestine

x40 lens
skin

x40 lens
skin



Leica
TCSSP8 DIVE
1k

1k pixels
30fps

2P imaging of living mice

920nm Ex
3color

Texas Red Dextran
Hoechst
CAG-eGFP mice

Stable..



稀?
Timing/Trigger

光で反応をおこそう

“Photo-chemical”tomake trigger



45

Input x

Function y=f(x)           ?

Output y

Stress
Drugs
Injuries
etc.

Reaction
Prognosis
Disease onset
etc.



46

ex. ROS induced by light

1. Photo chemical reaction

2. Femtosecond laser processing 

化

物

3. Biological Stress
生

How to “trigger-in”? 脱定常状態
脱健康 脱正常

Chemically

Physically

Biologically



Texas Red Dextran
Hoechst
CAG-eGFP mice

血小板

Thrombus in vivo

光
化学反応

Injected substrate
(porphyrin)

Photochemical reaction

Reactive oxygen species

Thrombotic events

LASER

Platelet activation
Endothelium inflammation

Thrombus formation 
induced by photochemic
reaction
(ROS production)

100micron

５micron

Cardiovascular disease analysis
by photo-chemically induced
thrombus

“Photo-chemical”tomake trigger



Laser injury

物理的な
生体光操作

Leukocyte

Erythrocyte

Platelets

Inflammatory
processes after
endothelium
specific injuries
by femto-second 
lasers

心筋梗塞＝
血管傷害を
再現

Cardiovascular disease analysis
by femtosecond laser manupilatoin



49

生体炎症反応を
再現

Manualy,
Mechanically
Injured skin
生物の炎症反応
を皮膚で観察

X100 real time

Tissue repair 
imaging



However, 
these microscope are based on 
old techs.

How, can you make new 
things?



励起
Excitation.

標本
Sample

分光
Filtering

検出
Detection

結像
Formation

What is optics?
What is “new”?



励起
Excitation.

標本
Sample

分光
Filtering

検出
Detection

結像
Formation

What is optics?

Everything seems to be enough.

What is new?



Two photon

confocal

IR sense

CMOS

FCM

LiDAR

learning

photometry

EV

Super-
resolution

What is
Edge?
Improve?
Advantage?

deepfake



Two photon

confocal

IR sense

CMOS
FCM

LiDAR
learning

photometry

EV

Super-
resolutionMicroscope 

=nostalgia.

Deep-fake

What is
Edge?
Improve?
Advantage?



二光子
two photon 

一光子
共焦点
one photon

ライトシ〡ト
light-sheet

超解像
STED, SIM

スパ〡ス性
Sparsity

画像処理·判断

Deep Learning

High-throughput
Low-resource Random 

Sampling

Trends of tech terms. 
1990

2000

2010

2020
レンズレス
位相·オンチップ



二光子
two photon 

一光子
共焦点
one photon

ライトシ〡ト
light-sheet

超解像
STED, SIM

スパ〡ス性
Sparsity

画像処理·判断

Deep Learning

High-throughput
Low-resource Random 

Sampling

Trends of sensors / light source
1990

2000

2010

2020

GaAsP

CCD
PMT

CMOS
InGaAs

LIDAR,IR

Laser

LED

Hg

Sensor 
Light-source
is improving…





And you can add new value

…

by software/algorhythm



Imaging/sensing is math
ECG

0, 1, 1.2, 1.5, 2, 0, -1, 2, ,,,,, [volts]
[time]

X12 patterns

CXP
0, 4, 8, 14, 15, 20, 12, 0
0, 5, 4, 2, 3, 4, 5, 6, 0
0, 3, 2, 1, 5, 6, 7, 9, 0
0, 15, 15, 18, 19, 24, 0 [a.u.]

[X]

[Y]



ECG

0, 1, 1.2, 1.5, 2, 0, -1, 2, ,,,,, [volts]
[time]

X12 patterns

CXP
0, 4, 8, 14, 15, 20, 12, 0
0, 5, 4, 2, 3, 4, 5, 6, 0
0, 3, 2, 1, 5, 6, 7, 9, 0
0, 15, 15, 18, 19, 24, 0 [a.u.]

[X]

[Y]

t

xy

Imaging/sensing is math



UCG

CT

OCT

MRI

xyz x3xyz

αzt
xzα

Conversion of images by software



Imaging is math.

世の中にあふれる
アプリサ〡ビスに
あなたが参加するために？

最近のイメ〡ジング技術を
少し知ってみよう？
(google streetview & map apps.)

by smart phone!

Photometry, 2.5D to 3D!



Streetview.
How?

XYZ? 
Really?
Actually
Xt

Conversion of images by software



For 3D printing
For 3D fabrication
For 3D movement
For 3D manupilation

2.5D is enough

2.5D matters



TIFF, JPEG                   = XY
TIFFs, JPEGs ,dicom = XYZ
MP4                               = XYt

STL, OBJ
2.5D  
surface
surface+texture
is enough for fabricating!

Smartphone is 2D, Next is 2.5D



Show DEMO 
Of

STL-viewer & 3D



Identification by deep-learning
AI diagnosis?

Lung ca. by chest CT
Breast Ca.by mammography

Etc.

Many news
Many proposals
But
Never used in hospital
Why??



Identification by deep-learning

正診率
等の数字に
だまされない
ために

やってみる！



Identification by deep-learning

Data-set (quality, number)
Teaching
Answer
Robustness

“99% ” is meaningless





How can you make
Advertisement?
Promotion?


