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1. HIO|E

Y 2H[FES UEL = Ol o]

- Date: M2 A[ZHS 'YYYY-MM-DD HH:MM!

« HOTD: 'Hour of the Day'?| 2fXAIZ, 5tF & A|ZFS LIEH (0f: 182 2F 6A]).
- DOTW: 'Day of the Week'2| A2, R U= <AIZE LIEIH

-+ Holi 3%¢¥ {25 LIEl= BEAIX} 02 HIZFEY, 12 358Y)
« Cons_1: 5 A|ZtChe| S4H QI Of|HX| aH|ZS LIEHH

. Cons_7: X't 7¥7te| T Of|L{X| AH|ZS LIE}H

- Temp: SiT A7t 2=F LIEH (M)

« Humi: o A7t 55 HWEEE LIEIH

« WS: 'Wind Speed ' 2| %Xt2, HIEO| £ 5 LIEFH (km/h EFHRI).

« WCT: ' Wind Chill Temperature ' o] %XIZ, HZ 2= & LIEHH

« THI: ' Temperature Humidity Index ' 2| %AtE, 22t S5 HIYLE of 23 X[+=F LIEIH
- Consumption: i A|ZFCHQ| Of| L X| AH|[ZFS LIEFRH (kWh THR).
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3.1 HAE

Hiole 29 U 2w HEk

PandasE AHE3}0] CSV LY2 210 'Date’ E2| X A A7t H|O|E{E pandas?| datetime M2 HehoL|Cf,

—

A|ZH EM ==

o T=.
extract_time_features v2 2t 'Date’ GO|A A, &, & A2t 22 FTESHH MEL2 €2 FIISLICE Ol 245 MM 83 A2t 7|8t EM S
M= gL

S 2ETY 7[¢ o] K| EHX:

o

'‘Consumption’ @2 A5 KMeans 22 AHE S F=ATL|CL O|&= OHX| &H| HIO|HE M 7He| 22HAHE E3gL T

Z IO|H ZQIEQ} ST E2{AH 4 7+9| 72| 2 H A0 'distance to_center' EOf| AZ&tetL|CT,

Helo 7|2tst AA ZHAR] 5%)2 H™SIY O|AX|E AlHBEL|CH

O] &X| X2|:

Al Zl O|MX|E NaN ¢/ Z CHAISHL, 'ffill' (forward fill) &S AFESIY O|M Zf2 2 XZLICt O|= O] A& d2 |FX|St=0l ==20| & LT},

2t 28 FESHLICHE EYAHE AFRE AA] Y('cluster, 'distance_to_center)S A7 gL Ct.

= XHEHx| X 0|} X%
Date' 22 ™ 5|2 0|SAI7|1, M2l HO|E2 M2 Csv Y2 MEBLC
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Data Preprocessing

Data loading and date conversion

L 2

. ~ Dataset
—l . .
Extracting Time Attributes

* — \ J Normalization
L] —-— +

r N

. . Normalization Date | I
Cluster-Based Outliers Detection Normalize features except 'Date’ and
"Consumption’{StandardScaler)
L y a
¥ Consumption

Replace outliers with other values
Y

Remove temporary columns used for clustering
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Multi-Head Self-Attention TCN

TemporalTransformerBlock

R

Mulit Heads

TemporalConvNet Self Attention Block Learning process
)

Conv1
¥ .
Normalization and
Chomp1d - Test dataset
+P Dropout ‘L Train dataset precieior”| First Day * —
{ ™\

LeakyReLU
¥ Fully Connected Layer
2t Test dataset Test dataset
—> | Train dataset| + X ot P,
- c:o:v 5 [ } [ FirstDay | pregiction |Second Day ™ |
¥

Chomp1d

. N
¥ Normalization and Residual Connection

LeakyReLU 2 —> . Test dataset Test dataset Test dataset
¥ - g [Traln dataset | + [ First Day * | second Day | predicrion | Third Day *

Dropout 1

A 4

[output |
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Hyperparameter Tuning with Bayesian Optimization
(Optuna)

(7 "

.
| Initialization (Create Optuna Study)
\

l

| Objective Function Definition

l

Surrogate Model Construction —

}

Acquisition Function Optimization

}

Objective Function Evaluation

|

Surrogate Model Update and Repeat

. )

Extracted
optimal hyperparameters
(best_params)

Online Learnina
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Online Learning

4 A

Initialize Model

l

Load Initial Data

|

Online Learning Cycle

Data Collection

Continuous collection of new data

|

Update Model

Learn and update the model with the data
collected

|

Performance Evaluation

Evaluate the performance of the updated
model

|

Adjust and repeat

If necessary, adjust the model and repeat this

N —
< 4
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Predicted values vs. actual values
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Timeseries
Model name Online Learning Attention cross
validation
LSTM x X X X 30.00
TCN X X X X 30.14
TCN O O X x 29.984
Darts x X X X 64.89659435369046
atuogluon x x x x 51.11
GRU Attention + Bi
O O O x 22.03620
Attention LSTM
OptunaZ&
GRU Attention + Bi
A == O O x 20.47126
Attention LSTM
Sto|mmt2to| H
OptunaZ&
GRU Attention + Bi
A =E O O x 19.85403
Attention LSTM
510 2t 0] B
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Timeseries
Model name Online Learning Attention cross
validation
MHSAT O O O 4 week 21.602
MHSAT O O O 4 day 21.447
MHSAT O O O 8 week 21.577
MHSAT O O O 8 day 21.091
MHSAT O O O 16 week 13.74440
MHSAT O O O 16 week 8.05644
MHSAT O O O 16 day 19.36066
MHSAT O O O 16 day 15.189
OptunaZ&
MHSAT AN == O O 16 week 7.88731
SFO| T Ih2tO| B
OptunaZ&
MHSAT AE == @) O 16 day 2.18514
OFO| T It2tO| B




Multi-Head Self-Attention TCN(Temporal Convolutional Network)

4.’ds "7}

Model name

Online Learning

Timeseries

Cross

validation
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OptunaZ&
MHSAT ME == 16 week 7.88731
sto|mmt2to| H
OptunaZ&
MHSAT AN =5 16 day 2.18514
sto|mot2to| H
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Timeseries

Model name Online Learning Attention cross

validation

OptunaZ&

MHSAT M =& @) @) 16 week 7.88731
StO| T It 2t 0] E

OptunaZ&

MHSAT AMNE F=E O O 16 day 2.18514
sto|mot2to| H

O mvsm 27 .00900%
] L]
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