EEXDEFINAAR—ID—EFIRINAAT—H—

(a) RO AT—H—IE
M .
EEDEFEY — B :BEKEE R R
A iR B A BHES ~ o= mo o=
REKE BEFE

BRI YN T — I\ A —H—D
INAT—H—(E
] BEATIRE

> ' ’ —

BRI —2
IS

INAI—h—

- ~‘ - NS LS
i B5RS

DNB: F¥¥E —» o=



DNBE: : £ EENRMOEHBSZIRY FT—0D

BRAREZE, BRIEY VT —20HEEICLT, HHE
EFILDREZ—HELICTF— 4B CTEERFLEE
MY CEIcE>TRET S,

2 () R [ﬁfﬁﬁﬁ (K5) ma} ﬁa@ {;% () w%

I I I
1 1 1
L 1) L
T T T
IEFIRRE PRIR AT (R9R) IKEE RENRRE
(BAENRRLIYIVRH) (EANRR-LDYITORH) (BANRR LY RHE)

SRR YT —I5E (DNB)

DIREGICE DK BEIKELI SEFIREAD
EiwRAl (RA) REZNL-IREERDEKX










Signal not from statistics but from dynamics

Normal state

Disease progression

X Average values

Information on
\/ Individual variations
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DNBA /T Y/ A (Sci. Rep., 2012 fth: 455556931985 fth)

I = SDd ‘ PCCd,
—_ T,
SD; :DNBEXRMDIHIZERE,

PCC,:DNBE R [E]MDPCC(Pearson’s Correlation Coefficient) M
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the best doctor the better doctor the inferior doctor

treats treats treats
diseases that have occurring diseases diseases that have
not occurred occurred.

Early diagnosis by
dynamical network biomarkers
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(K. Koizumi et al., Sci. Rep., 2019)
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K. Koizumi, et al., Scientific Reports, K. Koizumi, et al.. Evidence-Based
\Vol.9, Article N0.8767, pp.1-11 (2019). Complementary and Alternative Medicine,
\V01.2020, Article N0.9129134, pp.1-9 (2020).
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R. Liu, X. Yu, X. Liu, D. Xu, K. Aihara, and L. Chen, Bioinformatics, Vol.30, No.11, pp.1579-1586 (2014).
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(Science Bullitin, 2021)
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R. Liu, et al., Science Bulletin (2021)



Real-time monitoring of COVID-19 spreads and outbreaks in the Kanto region of Japan and other regions. (a) A ten-
node network of the Kanto region. (b) The LNE index (the red curve) and the number of daily new cases (the blue
curve) in the Kanto region. (c) The district-specific (local) LNE indices (the red curves) and the number of daily new
cases (blue curves) for six districts. (d) The dynamic evolution of the district-network during the epidemic. (e—i) The
results of other five regions. For all the LNE indices, the fuchsia circles represent the early warning points, which are
ahead of the drastic increases in daily new cases. In the case of multiple warning points appearing within a short period

of time, the first warning signal is marked. _ _ _
R. Liu, et al., Science Bulletin (2021)
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|. The Newtonian paradigm (17i##2~)

HFFEX: Given
f#: Solved

I1. The Poincare-Runge-Kutta paradigm (19

HFEX: Given

it R ~)

fiZ: X (the geometric and qualitative theory, numerical calculation)

[11. The algorithmic (computer-aided) modelling paradigm

57T : Notgiven (the embedding theory)
f#: x (computer-aided approximation)

(19814 ~)

IBHIAH (embedding) FEIZEDE, BRI T—INSHEBETILEZREE.
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Forecast results for the flood dataset. Panel (a) shows a comparison of
the ground truth and the proposed 24-h-ahead forecast. The proposed
forecast did not underestimate the maximum river stage, which is the
maximum value of the whole dataset.

S. Okuno, K. Aithara, & Y. Hirata:
Scientific Reports, 10, 664 (2020).



