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In our study published today in Nature, we demonstrate how artificial intelligence research
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Abstract

Medical artificial intelligence (Al) offers great potential for recognizing signs of health
conditions In retinal Images and expediting the diagnosis of eye diseases and systemic
disorders'. However, the development of Al models requires substantial annotation and
models are usually task-specific with limited generalizability to different clinical
applications®. Here, we present RETFound, a foundation model for retinal images that learns
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generalizable representations from unlabelled retinal Images and provides a basis for label- (D 00 o0ogoon ) 000

efficient model adaptation in several applications, Specifically, RETFound is trained on 1.6
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e.g., walking, standing,
cycling, sleeping
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e.g., reading, writing,
memorizing, talking
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e.g., interest, workload,
confidence, fatigue
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S. Ishimaru, et al. Cognitive State Measurement on Learning Materials by Utilizing Eye Tracker and Thermal Camera. Proc. ICDAR HDI 2017, pp. 32-36, 2017.
S. Ishimaru, et al. Augmented Learning on Anticipating Textbooks with Eye Tracking. Positive Learning in the Age of Information (PLATO), pp. 387-398, 2018.
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Figure b Random motion of atoms in a gas, a liquid, and a solid.
=

2.4.1 Heat is kinetic energy.

What is heat really? Is it an invisible fluid that your bare feet soak
up from a hot sidewalk? Can one ever remove all the heat from an
object? Is there a maximum to the temperature scale?

The theory of heat as a fluid seemed to explain why colder objects
absorbed heat from hotter ones, but once it became clear that heat
was a form of energy, it began to seem unlikely that a material
substance could transform itself into and out of all those other
forms of energy like motion or light. For instance, a compost pile
gets hot, and we describe this as a case where, through the action
of bacteria, chemical energy stored in the plant cuttings is
transformed into heat energy. The heating occurs even if there is
no nearby warmer object that could have been leaking “heat fluid”
into the pile,

An alternative interpretation of heat was suggested by the theory

that matter i« made af atame Sinee gase< are thoneande of times

¢ Chapter 2 Conservation of Energy Eye Tracking @il

Figure b: Random motion of atoms in a gas, a liguid, and a solid.

2.4.1 Heat is kinetic energy. aoad

What is heat really? Is it an invisible fluid that your bare feet soak

up from a hot sidewalk? Can one ever remove all the heat from an goooooog | —» oooooad
object? Is there a maximum to the temperature scale? (Cooooo)

The theory of heat as a fluld seemed to explain why colder objects
absorbed heat from hotter ones, but once it became clear that heat _l
was a form of energy, it began to seem unlikely that a material

substance could transform itself into and out of all those other
forms of energy like motion or light. For instance, a compost pile
gets hot, and we describe this as a case where, through the action Please summarize the following text.
of bacteria, chemical energy stored in the plant cuttings Is Note that the reader is interested in ...
transformed Into heat energy. The heating occurs even if there s
no nearby warmer object that could have been leaking “heat fluid®
into the pile
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An alternative interpretation of heat was suggested by the theory Meat was sern diffesently with the idea that matter Iy made
that matter is made of atoms. Since gases are thousands of times P Ny S Wy S Y

dunt rettle because they re moving very fast and bouncing
less dense than solids or liquids, the atoms (or clusters of atoms off surfaces. Thix explains how & gax can have a Yot of furce
called molecules) in a gas must be far apart. In that case, what is even ihough Ity not dense

keeping all the air molecules from settling into a thin film on the
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S. Ishimaru et al. "Confidence-Aware Learning Assistant". In arXiv preprint arXiv:2102.07312, 2021.
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S. Ishimaru, et al. The Wordometer 2.0: Estimating the Number of Words You Read in Real Life using Commercial EOG Glasses. Proc. UbiComp 2016 Adjunct, pp. 293-296, 2016.
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60

w

around truth .
¥ ' ] Predicted class
low middle  high

] . —
01 O 020: 00 0F o0 02 o2 02 03 0500 o3 a3 03500
M 01 BT 0 3N BE 39 F2 25 0N 00 Ou a2

Actual class

accuracy: 60%

feature plot of daily condition

¥ 02w 030 o o 0s 0 o g I

I~ [
IE 1N 161 F2 95 W 03 06 03 12 IS A8 1 M 3 W 0710 IW 160 IN

308 03 04 0 04 T 0 : 0 05 D6 05 5 E 06 06 06 06 06
T o f 3 ! ]

30 03 05

tweels

tweets per day

—

L L o
03 8803 {3 0408 04 0 ¥ 05 0% 05 DE Of D6 D6 06 D6 0F
B ¥ M7 0 ] N f 07 M X oOu 007 R0 ER 16 EE

obtuoodgougouooouoouooouoobd

S. Ishimaru and K. Kise.“Quantifying the Mental State on the Basis of Physical and Social Activities”. Proc. UbiComp ‘1. nct, pp. 1217-1220, 2015.
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Chen, et al. Quantitative Evaluation System for Online Meetings Based on Multimodal Microbehavior Analysis. Sensors and Materials 34 (8), pp. 3017-3027, 2022.
Watanabe, et al. EnGauge: Engagement Gauge of Meeting Participants Estimated by Facial Expression and Deep Neural Network IEEE Access, 2023 (Ealy Access).
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Table 3: Comparisons of F1 scores in leave-one-group-out cross-validation (LOGOCV).

Our Previous Study

K. Watsnabe, T, Ssthynaarayuna, A, Dengel und S, Inkimars, "EnGauge: Engagement Gasge of
Mecting Participants Estimated by Faclal Expresion and Deep Neural Network,” in IEEE Access

“Test dataset (gmup)ﬁi' 1 2 3 4 5 6 7 8  Mean
Random Forest 0264 0464 0521 0476 0520 0519 0429 0546 0467
VGG 16 0347 0562 0.623 0545 0612 0602 0512 0589 0.549
High Mlddle LO\V chp.liun 0895 0975 0902 0.748 0957 0961 0821 0981 0.905
MobileNetV1 0898 0981 0911 0755 0982 0980 0833 099% 0917
MobileNetV2 0901 0999 0915 0761 0985 0985 0.835 0999 0.923

Predicted class Predicted class

High  Middle Low High Middle Low
] 25%| 230 B 06| 10|
We implement MobileNetV2 based classification system
o

using facial image as input to detect engagement with 89.5% Random Forest CNNOOOO0O0
(0000,F1:046) (0ODO,F1: 0.92) 000000D00O0oDoon

OO000010000000000000D000 (high-engage)D 0010000000
0 (middle-engage)l 0D 0 01000PCOOOOOOOOOOO (low-engage)

O000000000O0DO000O (CNN)boooobtoooboboooooo

Watanabe, et al. EnGauge: Engagement Gauge of Meeting Participants Estimated by Facial Expression and Deep Neural Network IEEE Access, 2023.
Watanabe, et al. Metacognition-EnGauge: Real-time Augmentation of Self-and-Group Engagement Levels Understanding by Gauge Interface in Online Meetings. AHs 2024, pp. 301-303 2024.
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