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Contagion(2011)
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What are your thoughts on the relationship
between One Health and MATLAB?
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Topic 1: One Health
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Parallel Pandemics
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How can a multidisciplinary approach be implemented?

Image Credit: Vaccine, Volume 35, Issue 44, 20 October 2017,
Pages 5967-5973 I

|
Travel Release Human-Animal-Wildlife Interface

(HAWI) The MATLAB Toolbox

> Animal Space integrates various
* * X functions to support an
ﬂﬂ A§ymmetric effecfts,
Pifficclt toquantily1CT-based multidisciplinary
Asymmetric effects,

Difficult to quantify y c approach. Utilizing this
uman Space

Migration

Vector Habitat

toolbox can foster

v

Zoonotic spread

collaboration within the

academic culture.

How to put HAWI into a multidisciplinary approach?

=>» Area(or space) ICT-centric Approach based on NPI(Non-Pharmaceutical Intervention)

= Matlab Toolbox https://kr.mathworks.com/products/aiphabetical.html  ETIRI &
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Topic 2: Anomaly Detection in Livestock
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Triplet-E system: Web-based User Service with Al Report
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Criteria for Anomaly Detection Pigs using Surveillance Camera

Feeding & Drinking
(Area access)

Posture and Locomotion
(Activity)

Relative vs Precise Size
(Average Size)
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Matlab based MAX (PIGMO, PIGAI, PIGEX) Workflow
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« Converted ONNX(PIGAI
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Pig Datasets using Image Labeler

Drinker

(8Tt6 X Of Ot )

Ground Truth Bounding Box i 4+ & ¥

Ground Truth Bounding Box ct 2 &! 0l

ﬁ ETRI SHXI GIOIEA N IR L)

. . . . O

& Xl = A AFY (Raw Images)
= it =dl 2 (Class)

16,014 %
1 13H

chelg & MA =0 4:172,275 M (17;1&)“)

ctld H s X e 5 A -
diolEl i 2l s

& Xl XEAl
A S8

Y VY VY

: 86,965 0t 2l

133 XAl -T‘—-—(M

120N A=ALE

A S Uk A

OO O OO

5EEA®

[o] =)

o
AATds T oy
S §

d0H A=
(EIIXI[HEIE}

—

O,%O) lM AI‘E.ﬂ'-)

3M

= Xt

F=2=0Y

Q) How to train
workers to label pig

images?

A) YouTube!

(There is no additional
charge for training.)

Once completing the creation
of the pig datasets, the label
information can be generated
as a CSV file from an MLX
script and then shared with
Python users.
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Triplet-E (Safe Eye for Pig) system

zal =7 tj|o|E{(Statistical Information)
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Triplet-E system Al generates Pig’s dalily Life Report

Before vs After air purification system installed

Compare Activity

Before vs After
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The darker the shade of pink, the more likely it is to be an anomaly pig. ETRI
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Topic 3: Predicting Antigen Concentration in Rapid Kits
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One system Integrated by LFIA and PCR

LFIA (Lateral Flow ImmunoAssay) : RAPID-KIT
PCR (Polymerase Chain Reaction) : LAMP-KIT
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Single Board Computer is built into the system

ETRI i



LFIA Datasets

LFIA(Lateral Flow Immunoassays) image Data
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Matlab ML, Coder, SW PIL(Processor-in-the-Loop) Test Workflow

Result of Predictions from Result of Predictions from
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SW PIL Test
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Test_Observers= 75001 :: [MexPrediction value : ©.103705 ] vs [Label value : ©.130000 ] vs [PilPrediction value : ©.103705 ]
Test_Observers= 75003 :: [MexPrediction value : ©.107291 ] vs [Label value : ©.130000 ] vs [PilPrediction value : ©.107291 ]
| Test_Observers= 75006 :: [MexPrediction value : ©.127117 ] vs [Label value : ©.130000 ] vs [PilPrediction value : ©.127117 ]
Test_Observers= 75010 :: [MexPrediction value : ©.140167 ] vs [Label value : ©.130000 ] vs [PilPrediction value : ©.140167 ]
HIAE Alg2 ol - Test_Observers= 75015 :: [MexPrediction value : ©.125560 ] vs [Label value : ©.130000 ] vs [PilPrediction value : ©.125560 ]
HAE IS e oI Al*ﬂol Test_Observers= 75021 :: [MexPred%ct%on value : ©.122741 ] vs [Label value : ©.130000 ] vs [P@lPr‘ed@ct%on value : 0.122741 ]
E sl trained LS A A" Test_Observers= 75028 :: [MexPred}ct}on value : ©.120817 ] vs [Label value : ©.130000 ] vs [P}lPred}ct}on value : 0.120817 ]
Za gl Model 0] H&8% Test_Observers= 75036 :: [MexPrediction value : ©.123485 ] vs [Label value : ©.130000 ] vs [PilPrediction value : ©.123485 ]
Test_Observers= 75045 :: [MexPrediction value : ©.126336 ] vs [Label value : ©.130000 ] vs [PilPrediction value : ©.126336 ]
Test_Observers= 75055 :: [MexPrediction value : ©.126694 ] vs [Label value : ©.130000 ] vs [PilPrediction value : ©.126694 ]
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Conclusion

The pandemic highlighted the importance of One Health and the need for
Integrated, multidisciplinary tools. MATLAB is an excellent tool for scientific
collaboration.

Triplet-E, using models created in MATLAB, empirically improves pig farm
management by more than 15%.

Thanks to MATLAB's ability to generate C/C++ code and seamlessly integrate
systems, Rapid Kit diagnostic devices greatly aid in the swift prevention of
Infectious diseases.
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