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[*]

122 28F(Oracle), SIEY = (Infomix), Alo]H] V‘(Sybase) #A13 dlolg o]~ A 28l (Relational
Data Base Management System, RDBMS), #12~%(Gemston), 28] (Orion), 2 A&k dlolelwo]x Fe|A]x
Hl(Object Oriented Database Management System, OODBMS) #4F dloEjH|o], ZFe}l9-= 58 o]&ste] ® A
Aldle] EAof ubA g 4= 9o},

SFA ALE dZ 4 (20 A doly AEA(10)=RE dol HolHE +Usn Azl A S
A ARE tEe AEAT

AR kol 2 (30 SFA AME dF A0 AAE $A8T S AT 4= FA 200k Al
Setato] AF8A Tulol = (30) 2 7 AYE FEL AEH.
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AREZE tlube] ~(30)& HFE tvlol~=2 FEE g lon, ~AnfEFE(Smart Phone), 70918 F3FE] (Personal
Computer, PC), EfJE3 PC(Tablet PC), Fl& 7Nl HE wZ7](Personal Digital Assistant, PDA), 4%
(Laptop) T°l & 4 o1} oo A=

@9l doly ~EA(10), A APE A5 FX(20), U AEA tuko] (30 FAT0) 0. AAH ]
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X Z A (Near Field Communication, NFC), A]1H](ZigBee), ‘é-r-r’\(Bluetooth), }olsto] (Wi-Fi), <fo]w
(WiMAX), GSM(Global System For Mobile Communication), 3G(Third Generation) ©¢|&%4l, LTE(Long Term
Evolution), 4G, 5G S°] o1}, o]d AL E= AL ofyr}.
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COUNT, RBC COUNT, Hemoglobin, Hct, MCV, MCH, MCHC, RDW, PDW (fL), PDW (%), MPV, Delta neutrophil 1,
Delta neutrophil 2, Thrombotic microangiopathy score, PLT Count, Neutrophil (%), Lymphocyte (%),
Monocyte (%), Eosinophil (%), Basophil (%), LUC (%), Neutrophil (#), Lymphocyte (#), Monocyte (#),
Eosinophil (#), Basophil (#), LUC (#), ESR (Infrared Ray, Spin)& T2 4 t}.

o dlole= AA AFE 2070 FF A2 P dolE s E3Fert. A2 e wleJele] 542 (RP (C-
Reactive Protein), Calcium, Inorganic P, Glucose, BUN, Creatinine, Uric Acid, Total Protein, Albumin,
Alk. Phos, AST (GOT), ALT (GPT), T. Bilirubin, CK, CK-MB, Na, K, Cl, tC02, NT-proBNPZ &= < 3dt}.

gl dolel= dAolA AFHE 671 3 A3 A dolyE 23t A3 A dlolHe 5442 Troponin-
T, PT (Sec), PT (%), PT (INR), Aptt, D-Dimer2 &2 4 Qt},

gl dolH= sUdAdA AFE 17 FFY A4 A dolHE xSt A4 o dlo]He 542 plp,
C02, p02, tHb, BE-ECF, BE-B, SBC, HCO3-, TCO2, S02 (%), 02 Content, A(alveolar concentration), AaD02,
a/Alarterial/alveolar), p02/F102, Hct, Lactate® -2 4 T},

SHA AYE AF FA 2w 0] AR A% RALightGEDE B3 el AYE S o) Fohis
FA4e £ 1% ge o4 m=z g9 5 Aok

Algorithm 1. BER

SCAN blockchain network
IF new patient’s blood sample (d,,) 1s detected.

1
2.
3.  THEN FETCH blood sample (d,,)
4

AND COMPUTE the probability of emergency room

return for new patients 0,

5. IF Outcome o0, for new blood sample d,, is detected

6. THEN FIND Proper values of hyperparameters,
feature fraction f, maximum depth /, number of leaves
[, and learning rate 7

7. WHILE leaving other parameters default value

TRAIN LightGBM model with new blood sample
END

BER(Blood sample-based ED Return) ¢irg]Fo] ase 54 AT oS A= ESAJ] UMEHIE A
A 1=

dp& n A kel I wloEfolal, o, nHA Fate] Al Al ofF-ola 6"% A ko] A e

|\

©]a1, ¥ LightGBM W] 54 W&ol hi= LightGBM W HAth Zolo]x, 1 LightGBMe] ) sjgelx, Ti=
LightGBM] ot&&5 9w et

Nze el dolelst AAHW, F PolES 49T LightGBIS AFgate] 34 A9 s (9
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Algorithm 2. Blood sample Feature Engineering

1. SET name of 71 features (string) as a number from 1 to
T1(integer) regardless of their order

2. SET N/A (not available) values as 0 while neither scale

up or down values

CONVERT file format into CSV (Comma-separated

values) file format.

4. END.

(8]

A AT ds A do dHolE 54 FollA E4 HolHE AMSEVIREoR FEetal AlAste] S
[e]

|
& APk, AN EHS AuFeta, VAR w L FHAG

LightGBM(Light Gradient Boosting Machine)dllA] 2B (Boosting)< wsslal ¢Fst &F<57](Weak Learner)E

Azt A Bt Astar 2493k 857](Strong Learner) S W= HRAlS om| gt}

rrolet &AL E HAgElE gElnEHE 3= Aoz &285(Loss Function)y o Edo] OFE A
gt FA o ggugE 2= W dsl= AAF 17 (Gradient descent) £A4F-E wEngE wE
A 71715 FokaL, #ho] FolXE wWEkow mEtuHE oty B EASeTl HAastEE A Ho =Y
Ia=

LightGBMS] 2] F4] Ex] £ W2 Ege #8& @52 ¢, AU £4 Fh(max delta loss)S 7
g2 w2 x&EHog BadsluA Ege Zolrl Zojxu v A A 732 Erl AR, Hd &4
T E B2 =25 AEKor BRI HAYE FF Efe 5SS EISEE 7y Ef B w9
°oH &8 Hase 5 Yt

LightGBME rf(random forest), ghdt(gradient boosted decision trees), dart(dropout regression trees),
goss(gradient-based one-side sampling)<S Z-&35}o] vgju|gE HH3d 4= 9

E 59 & 62 8 dyo HAAGE g FdE AlEdeld A7E TAIg Aoltt.

% 59 ZA]® BER 7|HS 83 AUC- ROC(Area Under the Curve of the Receiver Operatmg Characteristic)
S Fxshd, 710 &89 XGBoostES T8I ARY LightGBMS &83+= Ao ¢ 5832 AS vy 4
Ak, gl AZkS o] &3 Lol HJ'EH?ﬂ' o5& PHdolgHE A& T2 VHERTY £ AUt YEdY,
1675 2] 2} glolEfo] #3le] 1500 7o WS 537D 5eko]yd Tol XGBoost 2 SFA AWYE =3 7%

S
£ 0.769] AUC-ROC)Z yebuiIT.
2 oA A A8 BER 714 7S 71%9] @%‘ glolg W4S AREste] 3} dlolE 4807 ol’dela, ED
return H&o] ¢ 9 HAHE o|iel 2AS FAld =T uﬂ 0. 8134 AUC-ROC A5S et dom axgdt 4
ATk, wEbA B oA AlAl s
5 6ol EA]¥ BER 7)ol LightGBME A L3S wo} XGBoostS AL wjo] A8 Az7Fe F=xsid, &
o] LightGBM 7]¥F BER 719] B A7 0.0437 %22 71238 whdo)] 0.1487 2& 7|23 XGBoost A&
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