(0

a .
.’\. .'o. e o"

( .
‘ <t »

\/ TN
E é:A\fme/J g 54/&7__—2
FADH 5 97|§~§i<*_/z§ |3

E] [y ’:i")(:iﬂ:l

RREREM AT #0%, B1F - SHERERME
LM TR BPTR, BREIXDEH HHE

\ml




Prof. Dr. Yoshikazu NAKAJIMA, Director of Biomedical Informatics Dept., TMDU

http://www.tmd.ac.jp/bmi/

Artificial General Intelligence in Medicine
Al Hospital Development Unit High-dimensional medical image scanning Al-based organ recognition, disease detection and therapy planning using

, statistically described deformable human-body models

Prof. Ai,
Chief of Information Sectlon

TMDU
Medical

Innovation Intuitive surgical-information visualization based on AR/

PM and robotic technologies

Computer-integrated

Hospital
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Als working for medicine

Physics modeling of light waves
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@ Credit: Nakajima lab., TMDU



Cyber-physical synthesis for medicine
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Artificial General Intelligence, AGI
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i . Prof. Marvin Minsky's TED TALK “Health and Human Mind,” Feb., 2003 (1.5 min.)



Impact of Generative Al for our society

Alinterface revolutionwith-natural language-like interface, “prompt”
P Rapid increase-in Al user-population due to\the removal of Al usage barrier

P-Human-Al collaboration with-social Al'implementation

Algorithm (Al) sharingthas come in addition to data sharing

P Al services available in addition to data services

P Creation of new services threugh the use of shared Al services

Cloud®service

P Usage-on‘mobile devices



Interface Al and Collaborative Al

Interface Al
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Generative Al application in ER center, TMDU

Medical Devices

Research DB
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Integration of Medical Information Systems
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Briefing information Semantics Data for Medical Treatment
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Artificial General Intelligence, AGI, in hospitals

Medicine requires Al interface improvement and the federation of weak Als, strong Al

Medical staff
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AGI, Strong Al (Weak-Al federation/networking)

Strong-Al data processing WeakAl inte
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“Federated Als” is coming

* Improvement of weak Als

* Integration with space analysis (sparse
data-space retrieve)

They will bring data-agent federation to real
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Frame problem
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Al agents-were assigned for each data devjces and algofithm devices in
the network, and crossgtalk to Eommunicgte one another with semantics.+"

7 ' BHREKot< s/?«f\‘y 9 gk e
~ *v bI—oREEAIE S R ILHIE o5t
- v\ .»\. .o T g ./- .
\ [' % ‘
< “

-
*¢Patented in 2016 «1D: 2046-119188. 2021 All rights reserved.

{ “a
e .




An agent boardcasts a query for other Al data/algorithm agents In
the network, and then each of the agents checks the semantic
correspondence, and then networks a data-processing flow if needs.
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*Patented in 2016 ID: 2016-119188. 2021 All rights reserved.
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The agents self-organized and make a network to share and process
medical data with the collation of thelr semantlcs and data propertles
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Algorithm agents develop*the query semantics 1o/ o.rganiz\e A
data-processing flow recursively, !
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Recursive equivalent transform (RET) with semantics

Semantic

query
User
|
Data A
SensorD oatae
Data B I Data
' Data G

X Patented in 2016 ID: 2016-119188. 2021 All rights reserved.




The data/algorithm Al agents collect, transform and integrate
versatile data to create a new data for each task.

*Patented in 2016 ID: 2016-119188. 2021 All rights reserved.



All -networked medical interfaces, including medical terminals,
laboratory device Al, and biometric sensor Al, can benefit from back-
end Al co-processing
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Autonomic and Secure Communication
among Sensors, Al-computers, Databases and Al-interfaces (People)

F—SHME Y, <
FIST R Fm R A= R T—ﬁﬁﬁ:l’/tf:—ﬁ.
T/SA R or 7 F—SR—2 or F— Sk

F—SlERT—>a> F—SBBRF—>a>

~ ™) ™ -
=2 —
o =y Fro-28 L new

---------

O WO F— S BERF —2 2 & ®)
. .,Qz MWL, B AR TN RS -
®— —0 YRy AN WA A EHILET e—. o
O-@: ®-@:
(@) O
(&) &
TP 2 ARMOER T YF s 97 ARBOER
e J 4 _J

F—HNRY—HSTF—SHlE. B, Bk I vFaov oy siciankt, F—5H#
CEHEUL, BRTEI VYT v I TRER ., B, B EsHmL.,. BB TEF PN
LES A ANDT—IIEX - WBIEREMILUET
G
&

LAN/WiFi/Bluetooth/NFC#% i LAN/WiFi/Bluetooth/NFC#%#6t



Data and Algorithm agents autonomously collaborate
to integrate and process biomedical data
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Artificial general intelligence (AGI) and Strong Als are based on Logics, but not involve emotion.

LOGICAL THINKING

Inductive/Abductive inferences: Capturing frequently appeared patterns of data; and matching it to patient’s measures
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Generative Al
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Generative Pre-trained Transformer (GPT)
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