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Fukushima K. Neocognitron: a self organizing neural network model for a mechanism of pattern recognition
unaffected by shift in position. Biol Cybern. 1980;36(4):193-202. doi: 10.1007/BF00344251. PMID: 7370364.

*A37=kOY

Ug, Ue, Uss
/, 4 fh,
! 9! /
e 1
0 1 ' I
/. : :
! ! !
I ! 1
! I
::\/ I 1
o ] 1
LA ! I
| ! 1
/ " shared connections
. A = spatial filtering
':tF:Ut Y L = convolution )
pattern
|
feature . »
extraction pooling recognition
(S-cells) (C-cells) (classification)

X1 A 37 =FnorOn ks




Fukushima K. Neocognitron: a self organizing neural network model for a mechanism of pattern recognition
unaffected by shift in position. Biol Cybern. 1980;36(4):193-202. doi: 10.1007/BF00344251. PMID: 7370364.
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Toward deep learning

The methodological breakthroughs in the 1980s were soon followed by successful applications,
including pattern recognition in images, languages and clinical data. An important method was
multilayered convolutional neural networks (CNN) trained by backpropagation, as advanced by

Yann LeCun and Yoshua Bengio [28,29]. The CNN architecture had its roots in the neocognitron

method created by Kunihiko Fukushima [30], who in turn was inspired by work of David Hubel
and Torsten Wiesel, Nobel Prize Laureates in Physiology or Medicine in 1981. The CNN approach
developed by LeCun and coworkers became used by several American banks for classifying
handwritten digits on checks from the mid-1990s. Another successful example from this period
is the long short-term memory method created by Sepp Hochreiter and Jiirgen Schmidhuber [31].
This is a recurrent network for processing sequential data, as in speech and language, and can be

mapped to a multilayered network by unfolding in time.
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Hoang DT, Dinstag G, Hermida LC, Ben-Zvi DS, Elis E, Caley K, Sammut SJ, Sinha S, Sinha N, Dampier CH, Stossel C, Patil T, Rajan A, Lassoued W, Strauss J,
Bailey S, Allen C, Redman J, Beker T, Jiang P, Golan T, Wilkinson S, Sowalsky AG, Pine SR, Caldas C, Gulley JL, Aldape K, Aharonov R, Stone EA, Ruppin E.
Prediction of cancer treatment response from histopathology images through imputed transcriptomics. Res Sq [Preprint]. 2023 Sep 15:rs.3.rs-3193270. doi:
10.21203/rs.3.rs-3193270/v1. Update in: Nat Cancer. 2024 Sep;5(9):1305-1317. doi: 10.1038/s43018-024-00793-2. PMID: 37790315; PMCID: PMC10543028.
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Take an ECG

You can take an ECG at any time, when you're feeling

symptoms such as a rapid or skipped

heartbeat, when you have other general concerns about
your heart health, or when you receive an irregular
rhythm notification.

1. Make sure that your Apple Watch is snug and on the
wrist that you selected in the Apple Watch app. To

check, open the Apple Watch app, tap the My Watch
tab, then go to General > Watch Orientation.

2. Open the ECG app » on your Apple Watch.

3. Rest your arms on a table or in your lap.

Take Your FirstB

4. With the hand opposite your watch, hold your finger Recording an ECG typically

on the Digital Crown. You don't need to press the 30 seconds.
Digital Crown during the session. M First, open the ECC f
5. Wait. The recording takes 30 seconds. At the end of Apple ateh
the recording, you will receive a classification, then ] pldwrbeiindi; 28sec
you can tap Add Symptoms and choose your Digital Crown. 1t helps to rest your
symproms. SRR . oo
6. Tap Save to note any symptoms, then tap Done. selectedinsettings —

https://support.apple.com/en-us/HT208955
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Take an ECG A

You can take an ECG at any time, when you're feeling

symptoms such as a rapid or skipped

heartbeat, when you have other general concerns about
your heart health, or when you receive an irregular
rhythr

. laSS l, Take Your First

. E ’% f' ~ ~ Recordinggg :eccigyézica"y

N d\/L\}Eé W 74 BPM
Dlgltal Cluve.. _ %%w M First, open the EC(
Apple Watch. .

5. Wait. The recording takes 30 seconus. ;..

- . . e - Rest your arms on
the recording, you will receive a classification, then ‘D ap, and hoid your | (g Y e JAPN
Digital Crown.
you can tap Add Symptoms and choose your it helps to rest your

Note: To take an accurate EC( arms on a table or
Symptoms. Natch needs to be snug on th\ your legs. ;
6. Tap Save to note any symptoms, then tap Done. i o - <

https://support.apple.com/en-us/HT208955
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An improved shift-invariant artificial neural network for computerized
detection of clustered microcalcifications in digital mammograms

Wei Zhang,® Kunio Doi, Maryelien L. Giger, Robert M. Nishikawa, and Robert A.
Schmidt

Kurt Rossmann Laboratories for Radiologic Image Research, Department of Radiology,
The University of Chicago, 5841 South Maryland Avenue, Chicago, Illinois 60637

(Received 7 September 1994; resubmitted 21 August 1995; accepted for publication
20 December 1995)

A shift-invariant artificial neutral network (STANN) has been applied to eliminate the false-positive
detections reported by a rule-based computer aided-diagnosis (CAD) scheme developed in our
laboratory. Regions of interest (ROIs) were selected around the centers of the rule-based CAD
detections and analyzed by the SIANN. In our previous study, background-trend correction and
pixel-value normalization were used as the preprocessing of the ROIs prior to the SIANN. A ROI

Zhang W, Doi K, Giger ML, Nishikawa RM, Schmidt RA. An improved shift-
invariant artificial neural network for computerized detection of clustered
microcalcifications in digital mammograms. Med Phys. 1996;23(4):595-601.
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Supercomputer to grow to 1 million plus GPUs; Nvidia, Dell and SMC

planning growth in Memphis Region with xAl

Memphis, TN - December 4, 2024: In a landmark announcement at the Greater Memphis Chamber Annual Chairman’s

Luncheon, xAl revealed plans for an expansion of its “Colossus” supercomputer facility. Building upon its initial

commitment to Memphis announced last June (Link to previous release ®), the company is setting the stage for

Memphis to become the global epicenter of artificial intelligence.

The expansion
marking the la
Supermicro C¢
“Digital Delta”

Speaking to oy
Memphis Char

“In Memphis, \
the front; we’r
megapack tecl

Townsend empha

Dec 4 (Reuters) - Elon Musk's artificial intelligence startup xAl plz
supercomputer to house at least one million graphics processing
Chamber said on Wednesday, as xAl races to compete against riv

The move represents a massive expansion for the supercomputer
100,000 GPUs to train xAl's chatbot called Grok.

ed the sigr ance of xA expanded presence: “When we announced six months ago

would make Memphis its home for Colossus, we recognized it as our defining moment. Memphis has provided the

power and velocity necessary for not just xAl to grow and thrive, but making way for other companies as well. We’re

excited to welcome Nvidia, Dell, and Supermicro to the ‘Digital Delta’.

bR

To facilitate this massive undertaking, the Greater Memphis Chamber established an xAl Special Operations Team, led

by Townsend. This team provides round-the-clock concierge service to the company. Senior Vice President of Global

Business Development Troy Parkes spearheads the initiative, ensuring seamless execution of the company’s rapid

expansion plans.



NVIDIA, B100

(EEJAKMK100A

O 5WVWEEDbNTWET)
SHEESH : TkWh
= a4 TR |
S KF TS
£%8 : 600AHX10FE=6000{ZM
HEE !

1kWhx10/55=100,000kWh=100MWh
(1000kWh = TMWh)

=ET EFILEEEDDS T Aomiz100W< 517

-

ERIFEFROL S : 820MWe

ZO—ET
Ef8HD 1 OBNE LR

(Wikipediah'5)

(Wikipediah' 5)



MIERXIRERD S L IR— NERK | ERER

1l
o
k=111

SFEE - SEETIL QMR HE 4%

Indication Reference Report
o ) ) Endotracheal tube terminates 6 cm from the carina. Nasogastric tube loops within the stomach with side port within the gastric
-year-old male with intubation. No prior body. There are no significant pleural effusions or pneumothorax. Mild retrocardiac atelectasis is present. Heart size is normal.
examinations for comparison. The aorta is tortuous.

Med-PaLM M 12B

An endotracheal tube terminates 5 cm above the carina. There is no pneumothorax or large pleural effusion. Opacities in the
medial right lower lobe and retrocardiac region may represent atelectasis aspiration or pneumonia. A calcified lymph node is
noted in the aortopulmonary window. Cardiac size is normal. [No comment about NG/OG tube]

Med-PaLM M 84B

Endotracheal tube terminates 5 cm above the carina. Nasogastric tube courses below the diaphragm and inferiorly beyond the
film. There is retrocardiac opacity which may represent atelectasis or aspiration. The heart size is normal. The aorta is tortuous
and unfolded. No pleural effusions or pneumothorax.

Med-PaLM M 562B
Endotracheal tube terminates 5 cm above the carina. Nasogastric tube courses below the diaphragm and inferiorly beyond the

film. Lung volumes are low with crowding of bronchovascular markings. There is a left retrocardiac opacity. There is no
pneumothorax or pleural effusions.

Significant error Insignificant error mission

Figure 6 | Qualitative example of reference and Med-PaLM M generated chest X-ray reports. We present a
qualitative example of chest X-ray reports generated by Med-PaLM M across model scales along with the target reference report.
In this example, a panel of radiologists adjudicated the Med-PaLM M 12B report to have two clinically significant errors and one
omission, the Med-PaLM M 84B report to have zero errors and zero omissions, and the Med-PaLM M 562B report to have one
clinically insignificant error and no omissions.

https://arxiv.org/abs/2307.14334
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*Fu Y, Jung AW, Torne RV, Gonzalez S, Véhringer H, Shmatko A, Yates LR, Jimenez-Linan M, Moore L, Gerstung M. Pan-cancer computational
histopathology reveals mutations, tumor composition and prognosis. Nat Cancer. 2020 Aug;1(8):800-810. doi: 10.1038/s43018-020-0085-8.
Epub 2020 Jul 27. PMID: 35122049.
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() MR maE (b) Typical CellProfiler pipeline:
= e e ~
original imge E1§ 0) ﬁﬁﬂ@fgga %Hﬂ H/EjJ 0) %/E\iﬁﬁ\%”, %%EH
Image processing modules H/EjJ 0) Zﬁ;g\ . j( % é . Ei%gﬁ}g 7:}: t\\a) E
processed images = :ﬁl
lllumination correction modules EjJ n-l- /'\J
o v e (omsc-
> (omne ]
Do ¢ ——— illumination-corrected images

Object identification modules %’&73 ~~ %{,&E 73 O) %EH H@ 7& %‘l’ iﬁ\u

identified objects (nuclei and cells)

oy It |
.'.‘ . ' \ 1F
e EEE o W e . & ‘\AiliRE / IEEHERE D 7>
i e XXX g fHREHR AV Ak IEE RO 7
(d) gg 10 w2 i Measurement modules Y, =7 » A
S 8, EFIRTVU—Z=V27, xR
4 5 5 8, EFIAT V-7, ERER
o
ES Measurements for every cell in every - XY
Z image (location, size, shape, intensity, X 7 | J — \/
0 0 0 texture) can be viewed by:
DNA content, log scale (arbitrary units) 1. CellProfiler data tools
Raw | CellProfiler White reference 2. Exporting to spreadsheet
aw images illumination illumination 3. Exporting to database
correction correction 4. Exporting to MATLAB

Drosophila IERISAREDFIERCEMLBEL
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Original image CP-outlined Original image CP-outlined  Original image CP-outlined Original image CP-outlined
DNA nuclei Actin cells DNA nuclei Actin cells

* Carpenter AE, Jones TR, Lamprecht MR, Clarke C, Kang IH, Friman O, Guertin DA, Chang JH, Lindquist RA, Moffat J, Golland P, Sabatini DM.
CellProfiler: image analysis software for identifying and quantifying cell phenotypes. Genome Biol. 2006;7(10):R100. doi: 10.1186/
gb-2006-7-10-r100. Epub 2006 Oct 31. PMID: 17076895; PMCID: PMC1794559.
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*Zhou C, Zhang YF, Guo S, Huang YQ, Qiao XN, Wang R, Zhao LP, Chang DH, Zhao LM, Da MX, Zhou FH. Multimodal data integration for
predicting progression risk in castration-resistant prostate cancer using deep learning: a multicenter retrospective study. Front Oncol. 2024
Mar 14;14:1287995. doi: 10.3389/fonc.2024.1287995. PMID: 38549937; PMCID: PMC10972942.



HEIFTRAER - VLM/LLM
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Pathology and radiology VQA
_____________________________________ -

Q: What is seen at this stage, associated with regeneration and repair? :
A: Numerous reactive type Il pneumocytes. I
Q Are bite cells like this one in the smear associated with regeneration and repair at this stage? |

I

Q: What are the findings based on the image?
A: The nasogastric tube is in adequate position, and there is a resolution of the gastric distention.
There is still mild bibasilar atelectasis. There are no pneumothorax no pleural effusion.

I
Q: What disease does this :
image depict? |
A: Breast cancer. |
I
I

Q: What skin lesion does this
image depict?
A: Melanoma.

*Zhang K, Zhou R, Adhikarla E, Yan Z, Liu Y, Yu J, Liu Z, Chen X, Davison BD, Ren H, Huang J, Chen C, Zhou Y, Fu S, Liu W, Liu T, Li X, Chen'Y,
He L, Zou J, Li Q, Liu H, Sun L. A generalist vision-language foundation model for diverse biomedical tasks. Nat Med. 2024
Nov;30(11):3129-3141. doi: 10.1038/s41591-024-03185-2. Epub 2024 Aug 7. PMID: 39112796.



HEIFTRAER - VLM/LLM

'7I' Conversation summarization

rl_E What symptoms are you experiencing?

Ay

M Ak

I have been suffering from headache and general @
weakness and have been diagnosed with typhoid fevel§

What treatments have you undergone in the past?

R

I completed the course, I started having the same problems.

It seems you are having relapse of typhoid fever. Up to 10% _"i
—  of patients develop mild relapse. You need more tests to check |
for other causes, including liver tests, because your urine is |

dark, and hepatitis can sometimes happen with typhoid fever. :

-

Q: What is the summary of conversation?
A: Suggest remedy for recurred symptoms of typhoid after treatment.

Report summarization

| There is no evidence of hemorrhage, masses, mass effect or shift of

normally midline structures. The ventricles and sulci are mildly
| prominent, compatible with age-appropriate involutional changes. There
| is hypoattenuation along the right caudate head and periventricular
| frontal white matter, unchanged, compatible with small vessel ischemic
I disease.
I
I
I

I
|
I
|
I
I
|
|
| I was put on siprofloxacin for ten days. One week after ®
I
I
|
I
I
I
|
|
I

Q: What disease does this
image depict?
A: Breast cancer.

Q: What skin lesion does this
image depict?

Q: What is summary based on the given report? A: Melanoma.

A: 1. No acute intracranial process.
l 2. Small vessel ischemic disease.

* Zhang K, ZhoU R, Adhikaria E, Yan Z, Liu ¥, Yu J, Liu Z, Chen X, Davison BD, Ren M. Huang J, Chen C, Zhou Y, Fu S, Liu W, Liu T, Li X, Chen Y,

He L, Zou J, Li Q, Liu H, Sun L. A generalist vision-language foundation model for diverse biomedical tasks. Nat Med. 2024
Nov;30(11):3129-3141. doi: 10.1038/s41591-024-03185-2. Epub 2024 Aug 7. PMID: 39112796.




Dataset curation
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* Lu MY, Chen B, Williamson DFK, Chen RJ, Liang |, Ding T, Jaume G, Odintsov |, Le LP, Gerber G, Parwani AV, Zhang A, Mahmood F. A visual-
language foundation model for computational pathology. Nat Med. 2024 Mar;30(3):863-874. doi: 10.1038/s41591-024-02856-4. Epub 2024

Mar 19. PMID: 38504017; PMCID: PMC11384335.
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Comparison Difference in accuracy (%)
1st predictor vs 2nd predictor (2nd predictor - 1st predictor)
Comparison between model and physician

Pooled estimate [95%ClI]

All models vs Overall physician i 9.9[-2.3, 22.0]
All models vs Overall Physician (Non—-expert) + 0.6 [-14.5,15.7]
All models vs Overall Physician (Expert) —— 15.8 [ 4.4,27.1]
Model (GPT-3.5) vs Overall physician —— 12.5[ -2.0, 27.0]
Model (GPT-3.5) vs Physician (Non-expert) —.— 3.5 [-13.3, 20.3]
Model (GPT-3.5) vs Physician (Expert) — 18.5[ 4.7, 32.2]
Model (GPT-4) vs Overall physician —I— 7.1[-6.0, 20.2]
Model (GPT-4) vs Physician (Non—-expert) —il— -2.1[-19.2, 15.1]
Model (GPT-4) vs Physician (Expert) '—I— 12.9[ 0.5, 25.3]
Model (GPT-4V) vs Overall physician S 18.9 [ -8.5, 46.2]
Model (GPT-4V) vs Physician (Non-expert) [ 10.1 [-20.1, 40.3]
Model (GPT-4V) vs Physician (Expert) ] 25.1 [ -2.4, 52.5]

* Takita H, Kabata D, Walston SL, Tatekawa H, Saito K, Tsujimoto Y, Miki Y, Ueda D. A systematic review and meta-analysis of diagnostic
performance comparison between generative Al and physicians. NPJ Digit Med. 2025 Mar 22;8(1):175. doi: 10.1038/s41746-025-01543-z.
PMID: 40121370; PMCID: PMC11929846.
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Control Saw Results of Saw Results of Saw Results of
Human's Model's Model's and
Forecasts Forecasts Human's
Forecasts

Effect of seeing model: x%(1, N = 361) = 57.48,

Effect of seeing human: x%(1, N =361) = 0.14,

p <.001
p=.706

Study 2 Study 4
[
I Il
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34% 38%
26%
13%

Saw Results of Saw Results of Saw Results of Control Saw Results of Saw Results of Saw Results of
Model'sand Model'sand Model's and Human's Model's Model's and
Human's Human's Human's Forecasts Forecasts Human's
Forecasts Forecasts Forecasts Forecasts

(AAE) (5-Pct) (20-Pct)

Effect of seeing model: x%(1, N = 354) = 30.52, p <.001
Effect of seeing human: x%(1, N = 354) = 3.03, p = .082

* Dietvorst BJ, Simmons JP, Massey C. Algorithm aversion: people erroneously avoid algorithms after seeing them err. J Exp Psychol Gen. 2015
Feb;144(1):114-26. doi: 10.1037/xge0000033. Epub 2014 Nov 17. PMID: 25401381.
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SHEMO)EDOH A : OMy MEE

The robot grips the bottle and moves it to another place.

Nungduk Yun, Seiji Yamada (2024). Socially Aware Robotics: Designing Apologetic Gestures for Multi-Joint Manipulators. In Proceedings of the
12th International Conference on Human-Agent Interaction (HAI 2024), 379-381.
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SHEMO)EDOH A : OMy MEE

Robot instationally drops bottle.

Nungduk Yun, Seiji Yamada (2024). Socially Aware Robotics: Designing Apologetic Gestures for Multi-Joint Manipulators. In Proceedings of the
12th International Conference on Human-Agent Interaction (HAI 2024), 379-381.
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SHEMO)EDOH A : OMy MEE

Robot do not move.
Only human apologize.

Nungduk Yun, Seiji Yamada (2024). Socially Aware Robotics: Designing Apologetic Gestures for Multi-Joint Manipulators. In Proceedings of the
12th International Conference on Human-Agent Interaction (HAI 2024), 379-381.




SHEMO)EDOH A : OMy MEE

Robot do not move.
Only human apologize.

Nungduk Yun, Seiji Yamada (2024). Socially Aware Robotics: Designing Apologetic Gestures for Multi-Joint Manipulators. In Proceedings of the
12th International Conference on Human-Agent Interaction (HAI 2024), 379-381.




EERIRIE & SEIRE ¢ A AL

- EBRIGEE - EFCEICEFTENT L, REEIKEEETEET—INZE,
-WIhd TBAM, TT—%A4RE) "5, "TERES) "TsNEE) HEE
- AIEANDOABREEIE REOREH - / V/\V) ZESANCETH

AARE ERIRS R 5
B = Rl D B B AT ESREZED ./ DI\
T—IRE mRE - TNILRE ARm - EEOINDE
anRRE A2 WS B NGHRH#LErBA
ERES 70— - ITEAE TR - FHfeEs
H=HEE ENEE - BERE mE - HAEE

ERERIE. ERRBHBRBED
T S AIERKREDN S LY



SHORHEEBE

ZEAllZ =S s ERENICEA U UVAIDMREIZFIEERETEE cizam .

AT TIRSE

< TABDEEE

& TADOHRFHDE

- Al&E N DinafE

54 =AlZBU THH TR

o J I\ DK

& MRIZHDEE, ICE>TEADRY —ILTHS.

AlE ADEWDEAZEDUTIHREIT Z2AENT TlcihE>TWS,

Al’z WDNCIERET DY,

NWER & EICE

RICAIZFED AT LGN E,

AZFETIANDEREESTERz23h UNTYTPIINY—F Y X LEBRA,

AllZHEETI
"N & DiEERETH DSRODATVHT—K

IFWHMETETE S



EIZISH:AILL%@'CH: ?

DUKD I
‘V BV s
BME5EULTWS

https://ja.wikipedia.org/wiki/c 2 26 A



AlZ (£ > TCBEIREZIT DR 21/ H T T2 S LY

& IC E(Ebiﬁ/\;

kPR TE S
AlD I EZR chatGPT%\J ]
< DI

% \
A FAT Efé S aQOEX
ZNHh s DR
==5(, AL
BENMCHELZI EH =

T 7T
SNTLWEVLWDE ? | = R/ Pps it NEAX i bt




[m—— <
AIHBTF—5 4R
BEIVILFE—FILES

SRR

RETH

IﬁVA

SAEE TR

HWET—F1ER

il
Nf

5 BEAT

AR B FOE R

Off
)
.IJ_III_II
[E]



