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A Novel Framework Aids Energy Demand in Future Prediction and Management

Hourly /30-minute visitors (response variable)

Daily visitors to | Disaggregation| Visitor amount at former hour/same hour on former
the company | p g day/same hour on same weekday in former week,
(GPS-based | prior Working pattern, Climate condition (independent

data) | processing variables)

Hourly /30-minute demand (response variable) | \

[~ Amount at farmer hour/same

Priar hour an former day/same hour Hourly /30-minute
Electricity use |PrOCessIng || on same weekday in former visitor number Figure 2. Data collection example on settlng geo- fence for
(smart meter) || week, Working pattern, Climate llndependenl
condition an office building by using KLA

{independent variables]

r Select the best fitting
ol ‘model by MAPE an¢. e esture <e 1. The geo-fence was set up at the boundary of the

variable group o building and its parking area (see Figure 2).
2. Then, we summarized the daily number of visitors to
- _ this office building in 2019-2021.
future prediction and 3. Finally, the daily visitors were disaggregated into

Snergy mensgement hourly and 30-minute level by using the mean values
Figure 1. Workflow on predicting the energy demands by using Al- summarized by KLA
based approach
dEhMhIIkE Richao Cong, Atsushi Fujiyama, Toru Matsumoto: A Novel Approach Aids Energy Demand in Future Prediction 17
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A Novel Framework Aids Energy Demand in Future Prediction and Management

Result valldatlon (J: hourlv\ T 30-minute) Proposals on energy management by using Al techniques

——tiral S —a—Predicted_EU (o

1. Make advanced prediction based on the past

accumulated big data.

. Make policy to control the visitors.

‘ . Make policy to adjust the work patterns.

_ . Utilize the renewable energy due to the future climate
condition.

mmEnergy_real mmmEnergy_predicted ——e=\VisiRors_real

A~ wN

e 120 6
Figure 5. The validation result (mean accuracy: 90.7%) between the
predicted hourly energy use by the best model (Exponential GPR, 100 5
RMSE 8.1337, R%: 0.91) and real (observed) values from 2021.6.24 to

~e—Roal houthy_EU  =s=Prodicted_EU [sccuracy: 37.47)

& “
w 60 3
50
£ 1 1 a 2
|
5 30 20 1
£20 0 0

Iy visitor-persons

Energy use-KWh

Hour

1 2 3 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

fours on 2021-6-24

Figure 7. Hourly trend of predicted energy demand, real

. . demand, and visitor record (refer to the right y-axis, persons)
Figure 6. The validation result (mean accuracy: 87.4%) between the on 20210624

predicted 30-minute energy use by the same model (Exponential GPR,
RMSE: 3.8013, R2: 0.92) and real (observed) values from 2021.6.24 to 30
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Figure 1.2.1 Multiple levels as a nested hierarchy t(\l 2002: 1261
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