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-
• I n  t h e  B r a z i l i a n  c o n t e x t ,  r e s i d e n t i a l  b u i l d i n g s  d e m a n d i n g  

5 1 %  o f  t h e  p r o d u c e d  e n e r g y. ;

-

• T h e  p r e d i c t i o n  o f  h e a t i n g  ( H L )  a n d  c o o l i n g  ( C L )  l o a d s  o f  
r e s i d e n t i a l  b u i l d i n g s  p l a y s  a  k e y  r o l e ,  o n c e  t h e  h e a t i n g ,  
v e n t i l a t i o n ,  a n d  a i r  c o n d i t i o n i n g  s y s t e m  a r e  d r i v e r s  o f  
e n e r g y  d e m a n d  ( Wa n g  e t  a l .  2 0 1 8 )

-

• A s s o c i a t e s  f e a t u r e  e n g i n e e r i n g  ( F E ) ,  f e a t u r e s  s e l e c t i o n  
( F S )  a n d  e n s e m b l e  l e a r n i n g  m o d e l  a l l o w s  t o  d e v e l o p  a n  
a c c u r a t e  p r e d i c t i v e  s y s t e m ;  
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• Eva lua tes the pred ic t i ve per fo rmance of the

pred ic t i ve sys tem by combin ing FE, FS, and

ensemble learn ing mode ls .

FE –

Statistical Features

FS –

Principal Component
Analysis (PCA) or

Differential Evolution (DE)

Random Forest (RF) 
Ensemble Learning Model
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Comparison of 
different approaches 
to perform FS (using 
DE) and dimensional 

reduction (PCA) 
coupled with 

ensemble learning 
model (RF)

Development of an 
integrated and 

accurate framework 
which employs FE, 
FS and ensemble 
learning models to 

predict HL and CL of 
residential buildings.

Contributions
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Dataset

• Dataset adopted in this paper 
was proposed by Tsanas and 
Xifara (2012);

• 12 different building shapes 
(taking the elementary cube -
3.5×3.5×3.5) simulated in 
Ecotect.

• Two outputs (Y) and eight
inputs (X);
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Methodology

• The FE is used to obtain
statistical features based on
the inputs of the system;

• The RF is combined with DE
algorithm for FS;

• The RF is combined with
PCA; 

• The  MSE (mean squared
error) is computed;
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An ensemble model was evaluated to predicted CL and HL of residential
buildings;

The DE-RF model outperforms PCA-RF and RF models in terms of MSE; 

As future research is suggested to integrate stacking ensemble learning and
other optimization algorithms to predict CL and HL in residential buildings.
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Thank you!

Any questions?

15


