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A Novel Framework Aids Energy Demand in Future Prediction and Management

Houtly /30-minute visiors (response varisbia)

Daily visitors to | Disaggregas et hour/same hour

the campany

(GPS-based
datal

oa,u v ot
kekay b I'CImEI
n, Chimala

Figure 2. Data collection example on setting geo-fence for
an office bmlding by using KLA

mdrrmndr ni varlablos

r Seleat tha beat fitting ’ - > g rof
# model by MAPE 80 b Funture seiact L. The geo-fence was set up at the boundary of the
varisble groum building and its parking area (see Figure 2).

]

Then, we summarized the daily number of visitors to
this office building i 2019-2021,
3. Fnally, the daily visitors were disaggregated mto
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

Future applications:
d

onegy management

Result validation (k¢ hourly, T : 30-minute) Proposals on energy management by using Al techniques

1. Make advanced prediction based on the past

’(\ 11 accumulated big data.
¥ } ! . Make policy to control the visitors.
ﬂ ‘ w]t . Make policy to adjust the work patterns.
. Utilize the renewable energy due to the future climate
condition.

Figure 5. The validation result (mean accuracy: 20.7%) between the

predicted hourly energy use by the best model (Exponential GPR, 1 :
RMSE: 8.1337, R% 0.91) and real (observed) values from 2021.6.24 to z
1 i 1 3 4 5 6 7 B % IO 3 ST BRI NIBN

Figure 7. Hourly trend of predicted energy demand, real

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

predicted 30-minute energy use by the same model (Exponential GPR,
RMSE: 3.8013, RZ 0.92) and real (observed) values from 2021.6.24 to 30

T )

m 1t ?‘EE** Richao Cong, Atsushi Fujivama, Toru Matsumoto: A Novel Approach Aids Energy Demand in Future Prediction
-ﬁ-& THE UNIVERSITY OF KITAKYUSHU and its Management; Case Study of a University Campus, EcoBalance 2024
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