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Layer Neural Networks 7]&22=2 3l 3] doloj9 /I4E 1, 5, 10, 20, 30702 WA F Jr}.

Hj

WHRE S oS3 (140) = 3lE #olold w==(Node)d 7NFeE 32708 7]Eo= dta, == JFE 87,
1671, 6470 So= WA 4= . YR 5EA(140)E 7E UEHD Z2E Ego]d(Training) T
o] g3l= e o)A (Activation) TFE "relu", FEIFFO]A (Optimizer)E "Adam"S AFESH 4= gt} 9¥ =
= (Input Node)¥ A S318% whA S3240)4 Fv]H I A (Feature)d] W59 TUsth. &8 »==(Output
Node)= 3 Al <] Wapi-slgtoltt.

PP A5FA (140) = 57
Asts mado] Edoldsu

st w Al e WuEst gk
g A2 WYt oS4 (140) oA HEgk dolH e 4= Eeld HlolHe 4= 10,36871 (598U ~ 9
D472 1209 Hore] 158 7+ dlo]E (11520 71 = 120 X 96) < 90%)o]x, W do]lAd dolH
(Validation Data)d] 4+ 1,15270(% 6a UX] & 6goll E=AIE vle} Zo], 548U ~ 99447119 120 E<F
9] 158 744 dlo]E (1152070 = 120 X 96) <] 10 %)o|t}.

YRS o 574X (140) =
Error)®] FdFsHddloxt&

oL
v} l

Ao §]E 1A (Input Feature)7} FIAS wf, W3} S o=sws 7]
old ¥l 4—‘*‘9— ol-g&te] mE Ao 4¥ A (Input feature)®] #& o
ﬂ%éﬂ@%@

s A AEE CVRMSE(Coefficient of Variation of the Root Mean Squared
ARgEl, @RS oS4 (140)= CVRMSES HujR-alddlexts 2zt (423844

il
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[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]
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2], [78H4 31= ol&8to] Alrtditt.

CVRMSE—WI ef7 S8 at2 RMSE % 180

=R

T84 3

= 5 = =
sy o _ (G152 ST - SHEtel FFY
£ ) B SHAL R4 = <L X 100

&l Eohgt

WHFRLE o 24X (140)E @7 S332004 Eo] g3t 71AIg G RS o] gdte] mo] RS oS3,
WHRs o S (140) = AlZre] Aol w dlolelrt HH =W, F713 (7Y, 144, 219 F5)o 2 EFo9]
J(Training) F9< Auo|EBTI(S336). ©A $336004], WHlEs)l o= (140)E 79, 149 T2 EFo)
Y 2dS JuolEY 4 Q).
= 3ol @A S310 WA ©@HA S336S =AKom AdetE Aoz y|Asta o, Hk=A]l o] A E
A 3ol 71" GAE WA AY3ALY s o]t dAE WHHoRE A=

1o ohd. o wal,
o

=y
Z AE e FolnR, = 32 AALAA &4

A A7)l 2 dAH= AL ofyy

Aed viel ol &= 3o 7IAE 2 AAlefol] wE &gt oY doJE oA WEetE 58k 1 S5 W
HE Zragor FEYI AFHZ e F dE ZISuAdd 7152 ginh. B AAde] wE Aqte o]
golEo A WHREE oZsly] 93 st WS pdsy] e Zzoawe] VEH 3 AFEF 9 5 de
715w AlE HFE AR ofste] eEd = Qe :

o2
£
ol
_Il\l'
ﬁ
o =
S
- 2
rr
1

>
=2
L
-
o
—_—
©
m\J

%57] A E e

T 49 ()= B A AA WHHESH(total calorie)E Ve ZgjZoln | = 49 (h)E B F A
sl(total calorie corr)E& YWeElA ZeZolm, & 49 (¢)&= A A& A& (total elec) S YEFH 1
o

2 oL
[H
<

5 i AAfdel mE @] du 972k, HAIEAAR or|ex, F WURete] dEs yehd Zestol

5ol L=AlEl mhel gol, wrldlm o)7|2k=, AFIHAR oYk, F
o = 59 ()& @] dE 97|2%=(f_0A_temp)E YERH ZLefZolrh. W
74 Pi](150)(‘34]74E}1 712N EE) 20 =S Skm X Skm (HAOR A
NS IS dE oz AR, ek 54 (140)= oS 54
AR EY) 2R A7 e AlREe] AARE qRE AgEAanes s, 3y
= = 77(4”X](150)(°1]7JEH, 7147 R HH}J‘Q)ETH ZE7|drzA T

A 30E ke A 243] wRehE 7] |5 doleE FAldv. Wist
%é% 21 (150) (7, 1”X}E7H‘ﬂc}i%)iTH S BEA 247 3R Aoz o 83,
~67AIZE F7HA EEekE 972k di HlolEE AT, e oS8R (140) = @] R
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T 59 (e ASEAAE 9725 (0A_temp)E YERA I Zolty, L 59 ()& F WUEste dd
(total_calorie)S YERH Z1gZolt),

& 6a WA = 6g i Aol mbE WA F7ho] GAE dAE mele] 483 dyE vEkd e zoly,

7)1 RS AFR (# of feature: 170, CVRMSE: 6.2%, HujFs} Ahoxt: -7.5%)38 Ao =3t
(Predicted) ™ A3k (Measured)& = 6a%] T=A1E a2z} o] YepAT),

T 6acl Z=AlE gz SR SRy, ZHEANAEE ALE (LA 8Al~ 2% 7:45% 0] ZHAIZE, ©]9] H]|
ZEAZY) (# of feature: 370 (1 + 2), CVRMSE: 2.81%, Hh¥-3d Ahoxt: -2.33%)3F 799 o=3
(Predicted) @ A3t (Measured)S % 6bol] EA|E 1)z} o] Yepdr},

T 6boll T=AlE o] F7IER A 1¢A, 29d, 39 WwEsh gk, oUlex, SFUAREE X
of feature: 127 (1 + 2 + 3 X 3), CVRMSE: 4.41%, o3} Ao xb: 1.87%) 3 29 oﬂ%—%k(Predlcted)
I =Azk(Measured)& % 6co] =A1E a2z o] YERAT),

LA ATHISE @9 dHolHYd A$ sF 9671)%5 9 Cyclic featurex Sine ¥ (Cosinel & W335}
2709 IHZ EE 7Festth. Sine $9F Cosine % 2 X Fo] (1) F7]E zt7] wlidl, [484] 4]9}
(5814 512 ol gate] We Fhssict,
T25}14] 4
o WAL Q) (2 X N X Cyclic Feature)
Sine HE = Sin . of = =
Cyclic Featured & ¢
Cyclic Feature:x oA, 8dd A% 0, 1, 2 -, 5, 6°] & F o AW, 967019 Time Points & 7
0,1, 2, -, 94, 95°] & 4 v}, Cyclic Feature?] & £ 8¥o] & A% 70l & 4 JoH, 9671¢]
Time Points & A% 96°] & 4 o).
T84 5
—— . (2 X 1N X Cyclic Feature)
Cosine # &t = Cosin : o] & &
Cyclic Feature2 &
Cyclic Feature® oA, 29U 2% 0, 1, 2 -, 5, 6°] & 4 o, oA, 96709 Time Points ¥ 7
0,1, 2, -, 94, 95°] & 4 v}, Cyclic Feature?] & £ 8¥o] & A% 70 & 4 JoH, 9671¢]

Time Points & 4% 96°] & & 9

= 6coll =AlE o] F7FE [F8H] 4]9F [482] 5]5 o] £3}9] Sined} Cosinel® WS 9 AR (271)
2 ¥3(# of feature: 147] (1 + 2+ 3 X 3 + 2), CVRMSE: 4.96%, Hutj¥al Ao xl: 2.53%)3 499 o=
Zt(Predicted) @ A3k (Measured) 2 T 6dol] TA|E 229} o] Yephdu),

T 6dell AR el F7kR [4284 4]9h [8H4 515 ©]85ke] Sined} Cosineo® W& AZPHH
(271) 5 E3H# of feature: 1670 (1 + 2 +3 X 3 + 2 + 2), CVRMSE: 3.28%, &3} e x}: 0.62%)3F
L9 o=gk(Predicted) ¥ =&k (Measured) & = 6eol] TAH 1efz e} o] vhehdt},

ot

_12_



[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

SIHS31 10-2020-0052437

ST (14
o] ol =%k (Predicted) 3 =

T 6edll TAlE oA A st Ju AL (FAIZE
24+3 X 3+2+2-3x3), CVRMSE: 2.4%, Z &3t 4
Ak (Measured) 2 &= 6foll EA|¥ 12z} o] vpepdt},
T Geo] EAE g ZoA ULE R HRE AL (# of feature: 157] (1 +2+3 X 3+2+2-1),
CVRMSE: 5.17%, H i3l ddizt: 3.65%)8 A2 oS53k (Predicted) ¥ 547k (Measured) & = 6goll TAIH
T zel ol uEpdt.

A, WS oS5 (140)= 49 vTe] AR olg HolHRHREEY IHE FES ATy Rds
EgeldstH g ngy YReE =3 4 Ju. Ay, v=e] Wuhily 2 7)< 2138k 3] (ASHRAE;
He =k 3

o 2
O =
IH'FUE
)
2
|
N o
o 1l
& o
o
O
o e
B 2
=
(e}
=3
—n
@
o
0
—
=
D

American Society eating, Refrigerating and Air-Conditioning Engineers)”} A|¢tsl=

e AT G E o= wo] CVRMSEE 30% ojWolar, 19 ©9lE o= ufo] CVRMSE: 15%

Aldfo] wE 15% o] CVRMSE 32 6eol =A1® Ed 7]& 3.28 go|2 2 w]=ro] Yot OF% 7] <=2} 8} 3] of A
d%

Agrels BEel A 7lEAE e & 3

= 7a WA = 7he & AA 6] w2 H ogte] A dAHE mde A8 A ekl gz ou,

E3], Y Fbol| vja WubEste] migle] o2 HA ofte] Ao, ® TgolA & F Adxo] 7HESY] I A
E Frhete] Aes =Y. e RS ARE (# of feature: 170, CVRMSE: 5.07%, Hdii-st
Aozt -6.31%9) 8 499 AS5ak(Predicted) @ S4#k (Measured) & = 7aol Z=AIE 229} o] LERATE,
T 730 EAE Teze FUtE SRdAR, SFANGARE ARG (LA 8A~ LFTi45F0] H-AIZE, o]9] H

ZEAZE) (# of feature: 370 (1 + 2), CVRMSE: 5.17%, Huj¥st Ajexb: -6.42%)8 A9 o=z
(Predicted) ™ =Azt(Measured)& % 7holl EA1E a2z} o] e},

T 7boll EAlE el FUFR FAIZY 297, 397 (1€HL Agdxes As) A=At 7Hg)
5ok gk, Y=, SFAqRE ¥3 (# of feature: 97) (1 + 2 + 2 X 3), CVRMSE: 3.11%, o3t
ZF: =2.9%) 3 A9 g Zgk(Predicted) ¥ FAH 4t (Measured) S &= 7coll TA|E T Z e} o] el

T 7coll EAIE Y Eol FIIE £ 49 282 55 o] R3] Sined} Cosinel® WHIE QdAE (27))E
F3 (# of feature: 1170 (1 + 2 + 2 X 3 + 2), CVRMSE: 3.04%, Hh¥3} Ao x}: -3.41%)3 59 o=
2k (Predicted) @ ZAzk(Measured)& & 7dol TA1E 8=} o] e},

| =AE Zg o) FIrE G5k 49} =844 52 o] 835} Sined} CosineoZ W3 AR (27))E
E3H(# of feature: 137] (1 + 2+ 2 X 3+ 2+ 2), CVRMSE: 3.83%, HHE-5F A x}: -2.04%)3F 29 o
=7k (Predicted) @ A3k (Measured) S & 7eo| TEA|E 13} o] e},

= 7ed ZAE g ZoA A WdurEst AHE A (FA N 29A, 3UA) (# of feature: 770 (1 + 2 + 2
X 342+ 2 -2 X 3), CVRMSE: 5.02%, Huth2a} Ao xt: -1.36%)3 792 o=k (Predicted)d =A%k
(Measured)& & 7fo] E=AlE )z e} Zo] vehdt).

E 7ed TAlE T EollA] Z|ARE HARE X (# of feature: 1470 (1 + 2 + 2 X 3+ 2+ 2+ 1),
CVRMSE: 2.31%, Hui¥-a} Aot -0.18%) 8 29 olZgk(Predicted)? 377k (Measured) & %= 7goll A
¥ el o] yehdt, ZjAFe dA AIRE Fetedl A& ow Aue §ahE oJvlsty, o] g =]
Wt diRlo] W F3hak o9 ARE (AL oRgE, = F/oRb)o] Adold A& ghetsto] ofzt A7ke] 714
FotE ddd 158 @9 dHolHdw, MU 224~ U 3AJ45E7FA19] 24 time pointse] WWete] B g
& 71A4 Fet= FAssld.
= 7gell EAE Y EA o725 el JHE AlS] (# of feature:r 137} (14+2+2 X 3+2+42+1-
1), CVRMSE: 2.27%, H o3} Foext: 0.69%) ¢k 73-9-2 oS5z (Predicted) @ A7k (Measured)> = 7holl =

ekl
o

o
S

m
-
o,
2

4

Algl ezl ol yehdt

o A2 B AAd] TIE AR Ao AR A 2 doemA, & AAddrt Sk 7)E ok
olM Ede AAE 7R A 2 Ao ARl SAdolA HejuA] ofe WelelA Bgd 4 B U
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k1
N2

(a)

(b)

(©)

value

4500000
4000000
3500000
3000000
2500000

4500000
4000000
3500000
3000000
2500000

4500000
4000000
3500000
3000000
2500000
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key
— total_calorie
— total_calorie_corr
— total_elec
total_calorie
\A rl
1 IRAA
NYAAS L
{ A""
'V vy
1
total_calorie_corr
A rl
J WA ] TR
NV AAAS o~ A
/ ant
P~ v“"."
total_elec
Pome N ™
— | *\\IL__J Aal
.‘u ]

Jul 19:00.00 Jul 19:06.00 Jul 19:12.00 Jul 19:18.00 Jul 20:00.00

collect_date
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k1
2

(2)

(b)

(©)

value
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key

— f_OA_temp
— OA_temp
—— total_calorie

f_CA_temp

1.00

0.75

0.50 il
0.25
0.00

OA_temp

1.00

0.75

0.50 H
0.25
0.00

total_calorie

1.00

0.75

0.801

0.251

0.00

May

Jun Jul

collect_date
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value

value

5500

5000

4500

4000

3500

3000

5500

5000

4500

4000

3500

3000

origin

— Predicted
—— Measured

2018-09-05 08:00:00 ~ 2018-09-05 19:45:00

max|load
n h - YA_/\
“/ ""\J Vo M\M‘#\
— max load
—~——
09:00 12:00 15:00 18:00
Time
origin
— Predicted
—— Measured

2018-09-05 08:00:00 ~ 2018-09-05 19:45:00

max load
n A r_/‘\ o PR
A7~ A
max|load N
09:00 12:00 15:00 18:00
Time
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value

value

5500

5000

4500

4000

3500

3000

5500

5000

4500

4000

3500

3000

origin

— Predicted
— Measured

2018-09-05 08:00:00 ~ 2018-09-05 19:45:00

max| load
.Y /N_-w ~a )\/\W -
% 4V maxlloa /\“/\\ﬁ)Q«:(\
09:00 12:00 15:00 18:00
Time
origin
—— Predicted
—— Measured
2018-09-05 08:00:00 ~ 2018-09-05 19:45:00
max|load
.1 //.'M_—% -~ V)\/\W -
P |V maxfloa AJ\\;)Q..(\'
09:00 12:00 15:00 18:00
Time
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value

value

5500

5000

4500

4000

3500

3000

5500

5000

4500

4000

3500

3000

origin
— Predicted
—— Measured

2018—-09-05 08:00:00 ~ 2018-09-05 19:45:00

max|load
a ;r/\.‘—-q VM'V—\_.\’\‘.
—3&@ max loa /\J\\ .
09:00 12:00 15:00 18:00
Time

origin

—— Predicted

—— Measured

2018-09-05 08:00:00 ~ 2018-09-05 19:45:00

n /‘\/ﬂ max|load
I Viraxoad | A=A
- R
09:00 12:00 15:00 18:00
Time
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value

value

5500

5000

4500

4000

3500

3000

5500

5000

4500

4000

3500

3000

origin
— Predicted
—-— Measured

2018-09-05 08:00:00 ~ 2018-09-05 19:45:00

max load max |oad

)
e s

P e A A T

'\

09:00 12:00 15:00 18:00

Time

origin
— Predicted
— Measured

2018-09-05 20:00:00 ~ 2018-09-06 07:45:00

max |oad
--\/"\/\/\_/‘/\/\' v’/\é______
— max |oad
21:00 00:00 03:00 06:00

Time
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EE7
origin
—— Predicted
—— Measured
2018-06-05 20:00:00 ~ 2018-08-086 07:45:00
5500
5000
o 4500 max [oa
K=
2 0004 SININAAA o
— hall max load
3500
3000
21:00 00:00 03:00 06:00
Time
E®7c
origin
—— Predicted
—— Measured
2018-09-05 20:00:00 ~ 2018-09-06 07:45:00
5500
5000
o 4500 max |loa
e o ety max load
3500
3000
21:00 00:00 03:00 06:00

Time
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value

value

5500

origin
— Predicted
—— Measured

2018-09-05 20:00:00 ~ 2018-09-06 07:45:00

5000

4500

4000

3500

3000

5500

5000

4500

4000

3500

3000

max [oa
NM\HC\QM/"*\/ ALY
= g~/ max loa
21:00 00:00 03:00 06:00
Time
origin
— Predicted
—— Measured

2018-09-05 20:00:00 ~ 2018-09-06 07:45:00

max [oa

—— | ———Y max|load

21:00

00:00 03:00 06:00

Time
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value

value

5500

5000

4500

4000

3500

3000

5500

5000

4500

4000

3500

3000

origin
— Predicted
—— Measured

2018-09-05 20:00:00 ~ 2018-09-06 07:45:00

max [oad
— max [oa
21:00 00:00 03:00 06:00
Time
origin
— Predicted
—— Measured

2018-09-05 20:00:00 ~ 2018-09-06 07:45:00

max joa

VA N 4%)( load

21:00 00:00 03:00 06:00

Time
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value

5500

5000

4500

4000

3500

3000

origin
— Predicted
—— Measured

2018-09-05 20:00:00 ~ 2018-09-06 07:45:00

max |load

*ﬁﬁax load

21:00

00:00

03:00 06:00

Time
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