
Creación de un modelo predictivo de consumo 
energético de un edificio inteligente 
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1. #librerias---- 
2. library(stringr) 
3. library(univOutl) 
4.   
5. #datos---- 
6.   
7. datos.totales.limp <- read.csv2("C:/Users/Javier/Google 

Drive/universidad/TFGestadistica/datosTotales-procesados.csv") 

8.   
9. ##analizador 39---- 
10. anlz.39 <- as.numeric(datos.totales.limp["AInt.PS.AnlzRed39.En1"][,1]) 
11. fechas.39 <- datos.totales.limp["date.150"][,1] 
12.   
13. notna.39 <- !is.na(anlz.39) 
14.   
15. anlz.39.notna <- anlz.39[notna.39] 
16. fechas.39.notna <- fechas.39[notna.39] 
17.   
18. horas.medidas.39 <- str_extract(fechas.39.notna,".*-.*-.*\\s[0-

9]{2}") #Se obtiene la hora de cada observacion 

19.   
20. horas.39 <- tapply(anlz.39.notna, horas.medidas.39, max) #Obtenemos el 

maximo de cada hora 

21. horas.39.acotado <- horas.39[which(names(horas.39) == '2019-07-01 
00'):length(horas.39)] 

22. energia.39 <- c(0,diff(horas.39.acotado)) 
23.   
24. ##analizador 29 ---- 
25. anlz.29 <- as.numeric(datos.totales.limp["AInt.PS.AnlzRed29.AI65"][,1]) 
26. fechas.29 <- datos.totales.limp["date.150"][,1] 
27.   
28. notna.29 <- !is.na(anlz.29) 
29.   
30. anlz.29.notna <- anlz.29[notna.29] 
31. fechas.29.notna <- fechas.29[notna.29] 
32.   
33. horas.medidas.29 <- str_extract(fechas.29.notna,".*-.*-.*\\s[0-

9]{2}") #Obtencion de la hora de cada observacion 

34.   
35. horas.29 <- tapply(anlz.29.notna, horas.medidas.29, max) #Obtenemos el 

maximo de cada hora 

36. horas.29.acotado <- horas.29[which(names(horas.29) == '2019-07-01 
00'):length(horas.29)] 

37. energia.29 <- c(0,diff(horas.29.acotado)) 
38.   
39. #Inicializacion del dataset final---- 
40. horas<-

c("00","01","02","03","04","05","06","07","08","09","10","11","12","13",

"14","15","16","17","18","19","20","21","22","23") 

41. horas.totales <- paste(rep(seq(as.Date("2019-07-01 00"), as.Date("2021-
05-21"), by="days"), each=24), horas) 

42. consumo.por.horas <- rep(0,length(horas.totales)) 
43. consumo.por.horas <- as.array(consumo.por.horas) 
44. dimnames(consumo.por.horas)<-list(horas.totales) 
45.   
46. for(i in dimnames(horas.39.acotado)[[1]]){ 

http://stat.ethz.ch/R-manual/R-devel/library/base/html/library.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/library.html
http://stat.ethz.ch/R-manual/R-devel/library/utils/html/read.csv2.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/as.numeric.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/is.na.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/tapply.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/max.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/which.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/names.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/length.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/c.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/diff.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/as.numeric.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/is.na.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/tapply.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/max.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/which.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/names.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/length.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/c.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/diff.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/c.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/paste.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/rep.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/seq.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/as.Date.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/as.Date.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/by.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/rep.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/length.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/as.array.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/dimnames.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/list.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/for.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/dimnames.html


47.   #print(energia.por.horas[i]) 
48.   consumo.por.horas[i] <- energia.39[i]*1000 
49. } 
50.   
51. for(i in dimnames(horas.29.acotado)[[1]]){ 
52.   #print(energia.por.horas.2[i]) 
53.   consumo.por.horas[i] <- consumo.por.horas[i] - energia.29[i] 
54. } 
55.   
56. consumo.por.horas.smooth <- consumo.por.horas 
57. for(i in boxB(consumo.por.horas.smooth, k=1.5, 

method='asymmetric', weights=NULL, id=NULL, exclude=NA, 

logt=FALSE)$outliers){ 

58.   consumo.por.horas.smooth[i] <- (consumo.por.horas.smooth[i-
1] + consumo.por.horas.smooth[i+1])/2 

59. } 
60. consumo.por.horas.smooth.no0 <- consumo.por.horas.smooth 
61. for(i in which(consumo.por.horas.smooth<0)){ 
62.   consumo.por.horas.smooth.no0[i] <- 0 
63. } 

 

1. #librerias---- 
2. library(stringr) 
3. library(class) 
4. #funciones---- 
5. mode <- function(x) { 
6.   return(as.numeric(names(which.max(table(x))))) 
7. } 
8.   
9. #... 
10.   
11. #Conjunto de entrenamiento---- 
12. train.1nn <- lucia[lucia$semana<=83, c('humedad','temperatura')] 
13. cl.1nn <- lucia[lucia$semana<=83, 'cluster'] 
14. test.1nn <- lucia[lucia$semana>83, c('humedad','temperatura')] 
15.   
16. #Modelo 
17. clus <- knn1(train = train.1nn, test=test.1nn, cl=cl.1nn) 
18.   
19. #Se aplica la moda para cada semana 
20. tapply(clus, lucia[lucia$semana>83, 'semana'], mode) 
21.   
22.   
23. #Conjunto de prueba---- 
24. lucia.valid <- read.csv2("C:/Users/Javier/Google 

Drive/universidad/TFGestadistica/consumo_refr_test_dias.csv") 

25. #Se extraen las marcas de tiempo 
26. lucia.valid$diasemana <- rep(c(2:7, 1), ceiling(nrow(lucia.valid)/7))[1:

nrow(lucia.valid)] 

27. lucia.valid$mes <- as.numeric(substring(lucia.valid$fecha,6, 7)) 
28. #Se obtiene el valor de la semana anterior 
29. lucia.valid$anterior <- c(rep(NA, 7), 

lucia.valid$consumo[1:(nrow(lucia.valid)-7)]) 

30. lucia.valid$semana <- c(rep(1,6), rep(2:52, each=7), rep(53,2)) 
31.   
32. test.1nn.2 <- lucia.valid[, c('humedad','temperatura')] 
33. #Modelo 
34. clus.2 <- knn1(train = train.1nn, test=test.1nn.2, cl=cl.1nn) 
35. tapply(clus.2, lucia.valid[, 'semana'], mode) 
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1. #graficos---- 
2. lucia.valid$fechaP <- as.POSIXct(lucia.valid$fecha, format = "%Y-%m-%d 

%H") 

3. ggplot(data=lucia.valid, aes(x=fechaP, y = humedad)) + 
4.   geom_line(color='#5B9BD5') + 
5.   labs(title = 'Humedad por horas') + xlab('')+ ylab('') + 
6.   theme(plot.title = element_text(hjust = .5)) 
7.   
8.  
9. ggplot(data=lucia.valid, aes(x=fechaP, y = temperatura)) + 
10.   geom_line(color='#ff6010') + 
11.   labs(title = 'Temperatura por horas') + xlab('')+ ylab('') + 
12.   theme 
13.   
14. ggplot(data= lucia.valid, aes(x=fechaP, y= consumo)) + 
15.   geom_line(color='#4472C4') + 
16.   labs(title = 'Consumo por horas') + xlab('')+ ylab('') + 
17.   theme(plot.title = element_text(hjust = .5)) 
18.   
19.   
20. ggplot(lucia.valid, aes(x=fechaP, y=consumo, color = factor(cluster))) + 
21.   geom_line(aes(group = 1))+ 
22.   scale_color_manual(values=c('#0000ff','#00ff00','#ff0000')) + 
23.   scale_x_datetime(date_labels = "%b", date_breaks = '1 month') + 
24.   labs(title = 'Consumo por horas', 

color= 'cluster') + xlab('')+ ylab('') + 

25.   theme(plot.title = element_text(hjust = .5)) 
26.   
27. ggplot(lucia.valid, aes(x=fechaP, y=humedad, color = factor(cluster))) + 
28.   geom_line(aes(group = 1))+ 
29.   #scale_color_manual(values=c('#8080ff','#40409f','#20206f')) + 
30.   scale_color_manual(values=c('#aaaaff','#4488ff','#0000ff')) + 
31.   scale_x_datetime(date_labels = "%b", date_breaks = '1 month') + 
32.   labs(title = 'Humedad', color= 'cluster') + xlab('')+ ylab('') + 
33.   theme(plot.title = element_text(hjust = .5)) 
34.   
35. ggplot(lucia.valid, aes(x=fechaP, y=temperatura, 

color = factor(cluster))) + 

36.   geom_line(aes(group = 1))+ 
37.   scale_color_manual(values=c('#803000','#ff8000','#ff0000')) + 
38.   scale_x_datetime(date_labels = "%b", date_breaks = '1 month') + 
39.   labs(title = 'Temperatura', color= 'cluster') + xlab('')+ ylab('') + 
40.   theme(plot.title = element_text(hjust = .5)) 

 

1. #Lectura de datos---- 
2. datos.conjuntos <- read.csv2("C:/Users/Javier/Google 

Drive/universidad/TFGestadistica/consumo_refr_abs_cluster_dias.csv") 

3. #Funciones---- 
4. library(trend) 
5. rango <-function(x){ 
6.   return(diff(range(x))) 
7. } 
8.   
9. periodograma.1 <- function(x, xlim=c(0,0.5),printp=F){ 
10.   long <- length(x) 
11.   FF <- abs(fft(x)/sqrt(long))^2 
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12.   P <- (4/long)*FF[1:(long/2+1)] # Lee los primeros (n/2)+1 valores del 
resultado de FFT 

13.   f <- (0:(long/2))/long # Crea armoicos desde 0 hasta 0.5 en pasos de 
1/128 

14.   plot(f, P, type="l", xlim=xlim) # Grafico del periodograma 
15.   if(printp){ 
16.     print(p) 
17.   } 
18. } 
19.   
20. analisis <- function(x){  #Extrae la informacion y graficos necesarios 

para la identificacion de una serie 

21.   print(mean(x)) 
22.   print(var(x)) 
23.   plot(x, type='l', main='gráfico de la serie') 
24.   
25.   # Test de Mann-Kendall 
26.   print(mk.test(x, alternative = "greater")) 
27.   print(mk.test(x, alternative = "two.sided")) 
28.   print(mk.test(x, alternative = "less")) 
29.   
30.   periodograma.1(x) 
31.   abline(v=1:3/7, col='red', lty=2) #Señala posibles armónicos 

significativos 

32.   
33.   acf(x, main='acf') 
34.   acf.larga <- acf(x, 10*7) 
35.   barplot(acf.larga$acf[1+7*1:10], main = 'ACF retardos múltiplos de 7') 
36.   
37.   pacf(x, main='pacf') 
38.   pacf.larga <- pacf(x, 10*7) 
39.   barplot(pacf.larga$acf[7*1:10],  main = 'PACF retardos múltiplos de 

7') 

40.   
41.   #Grafico de Rangos VS medias 
42.   periodos <- rep(1:length(x)/7, each= 7)[1:length(x)] 
43.   rangos <- tapply(x, as.factor(periodos), rango) 
44.   medias <- tapply(x, as.factor(periodos), mean) 
45.   plot(medias,type='l', main= 'gráfico de medias') 
46.   plot(rangos,type='l', main= 'gráfico de rangos') 
47.   plot(rangos~medias, main= 'gráfico de rangos vs medias') 
48.   
49. } 
50.   
51. #Pruebas---- 
52. x <- datos.conjuntos[['consumo']] 
53. analisis(x) 
54.   
55. log1x <- log(1+x) 
56. analisis(log1x) 
57.   
58. log1x.1 <- diff(log1x) 
59. analisis(log1x.1) 
60.   
61. log1x.7 <- diff(log1x, 7) 
62. analisis(log1x.7) 
63.   
64. log1x.1.7 <- diff(log1x.7) 
65. analisis(log1x.1.7) 
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1. data vent; 
2.         input energia @@; 
3.         *hour = intnx('dthour', '02jun19:00:00:00'dt, _n_-1); 
4.         *format         hour datetime12.; 
5.         logaritmo = log1px(energia);            
6. cards; 
7. *...; 
8.   
9. proc arima data =vent; 
10. identify var=logaritmo(1,7); run; 
11. estimate  p=(7) q=(1,7) method=ml noconstant; run; 
12. estimate  q=(1,7) method=ml noconstant; run; 
13. estimate  p=(7) q=(1) method=ml noconstant; run; 

 

1. #Librerias---- 
2. library(randomForest) 
3. library(ggplot2) 
4. library(stringr) 
5.   
6. #Funciones ---- 
7. importancia <- function(x){ 
8.   # Extrae la importancia de las variables del modelo ajustado 
9.   Importancia_extraida <- as.data.frame(importance(x)) 
10.   Importancia_extraida$Var.Names <- row.names(Importancia_extraida) 
11.   
12.   ggplot(Importancia_extraida, aes(x=Var.Names, y=`%IncMSE`)) + 
13.     geom_segment( aes(x=Var.Names, xend=Var.Names, y=0, yend=`%IncMSE`), 

color="skyblue") + 

14.     geom_point(aes(size = IncNodePurity), color="blue", alpha=0.6) + 
15.     theme_light() + 
16.     coord_flip() + 
17.     theme( 
18.       legend.position="bottom", 
19.       panel.grid.major.y = element_blank(), 
20.       panel.border = element_blank(), 
21.       axis.ticks.y = element_blank() 
22.     ) 
23. } 
24.   
25. metricas<- function(reales, predichos, fechas){ 
26.   #Extrae la informacion necesaria para evaluar el modelo 
27.   
28.   resid <- predichos-reales 
29.   
30.   print('MAE') 
31.   print(mean(abs(resid)))#MAE 
32.   print('RMSE') 
33.   print(sqrt(mean((resid)^2)))#RMSE 
34.   print('CV-RMSE') 
35.   print(sqrt(sum((resid)^2)/(length(reales)-1))/mean(reales)) #CV-RMSE 
36.   print('R2') 
37.   print(1-var(resid)/var(reales)) 
38.   
39.   #plot(reales, type='l', col='blue') 
40.   #lines(predichos, type='l', col='orange') 
41.   
42.   Group <- c(0, cumsum(diff(fechas > 1)))+1 
43.   
44.   p <-ggplot()  + 
45.     geom_line(data = data.frame(reales, fechas, Group), aes(x=fechas, 

y=reales, color = 'reales') ) + 

46.     facet_grid(~ Group, scales = "free_x") + 
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47.     geom_line(data = data.frame(predichos, fechas, Group), aes(x=fechas, 
y=predichos, color='predichos') ) + 

48.     facet_grid(~ Group, scales = "free_x") + 
49.     scale_color_manual(values=c('orange', '#4472C4')) + 
50.     scale_x_datetime(date_labels = "%b", date_breaks = '1 month') + 
51.     labs(title = 'Reales vs Predichos', 

color = '') + xlab('')+ ylab('') + 

52.     theme(plot.title = element_text(hjust = .5)) 
53.   
54.   print(p) 
55.   
56.   p <-ggplot()  + 
57.     geom_line(data = data.frame(reales, fechas, Group), aes(x=fechas, 

y=reales, color = 'reales') ) + 

58.     geom_line(data = data.frame(predichos, fechas, Group), aes(x=fechas, 
y=predichos, color='predichos') ) + 

59.     scale_color_manual(values=c('orange', '#4472C4')) + 
60.     scale_x_datetime(date_labels = "%b", date_breaks = '1 month') + 
61.     labs(title = 'Reales vs Predichos', 

color = '') + xlab('')+ ylab('') + 

62.     theme(plot.title = element_text(hjust = .5)) 
63.   
64.   print(p) 
65.   
66.   plot(resid, type='l', col='brown', main='grafico de residuos') 
67. } 
68.   
69. #Modelos---- 
70. rf.fit <- randomForest(consumo ~ 

humedad + temperatura + diasemana + mes  + hora + anterior, data=lucia[-

(1:(7*24)),], ntree=200, 

71.                        importance=TRUE) 
72.   
73. rf.fit 
74. importancia(rf.fit) 
75.   
76. predichos <- predict(rf.fit, lucia[-

(1:(7*24)),c('humedad', 'temperatura', 'diasemana', 'mes', 'anterior', '

hora')]) 

77. reales <- lucia$consumo[-(1:(7*24))] 
78. fechas <- lucia$fechaP[-(1:(7*24))] 
79. metricas(reales, predichos, fechas) 

 

1. #Librerias---- 
2. library(stringr) 
3. library(dplyr) 
4. library(keras) 
5. library(tensorflow) 
6.   
7. #Preparacion de datos---- 
8. actores_escalado <- c(mean(lucia[lucia$cluster==2,]$consumo), sd(lucia[l

ucia$cluster==2,]$consumo)) 

9.   
10. entrenamiento.escal <- lucia[lucia$cluster==2,] %>% 
11.   dplyr::select(consumo) %>% 
12.   dplyr::mutate(consumo = (consumo - factores_escalado[1]) / factores_es

calado[2]) 

13. entrenamiento.escal <- as.matrix(entrenamiento.escal) 
14.   
15. retardos <-7 
16. predic <-7 
17.   

http://stat.ethz.ch/R-manual/R-devel/library/utils/html/data.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/data.frame.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/c.html
http://stat.ethz.ch/R-manual/R-devel/library/graphics/html/title.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/print.html
http://stat.ethz.ch/R-manual/R-devel/library/utils/html/data.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/data.frame.html
http://stat.ethz.ch/R-manual/R-devel/library/utils/html/data.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/data.frame.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/c.html
http://stat.ethz.ch/R-manual/R-devel/library/graphics/html/title.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/print.html
http://stat.ethz.ch/R-manual/R-devel/library/graphics/html/plot.html
http://stat.ethz.ch/R-manual/R-devel/library/stats/html/resid.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/col.html
http://stat.ethz.ch/R-manual/R-devel/library/utils/html/data.html
http://stat.ethz.ch/R-manual/R-devel/library/stats/html/predict.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/c.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/library.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/library.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/library.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/library.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/c.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/mean.html
http://stat.ethz.ch/R-manual/R-devel/library/stats/html/sd.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/as.matrix.html


18.   
19. #obtenemos los valores anteriores 
20. x.train <- t(sapply( 
21.   1:(length(entrenamiento.escal) - retardos - predic + 1), 
22.   function(x) entrenamiento.escal[x:(x + retardos - 1), 1] 
23. )) 
24.   
25. x.train.arr <- array( 
26.   data = as.numeric(unlist(x.train)), 
27.   dim = c( 
28.     nrow(x.train), 
29.     retardos, 
30.     1 
31.   ) 
32. ) 
33.   
34. y.train <- t(sapply( 
35.   (1 + retardos):(length(entrenamiento.escal) - predic + 1), 
36.   function(x) entrenamiento.escal[x:(x + predic - 1)] 
37. )) 
38.   
39. y.train.arr <- array( 
40.   data = as.numeric(unlist(y.train)), 
41.   dim = c( 
42.     nrow(y.train), 
43.     predic, 
44.     1 
45.   ) 
46. ) 
47.   
48.   
49. x.test <- lucia[lucia$cluster==2,]$consumo[(nrow(entrenamiento.escal) - 

predic + 1):nrow(entrenamiento.escal)] 

50. x.test.escal <- (x.test - factores_escalado[1]) / factores_escalado[2] 
51.   
52.   
53. x.pred.arr <- array( 
54.   data = x.test.escal, 
55.   dim = c( 
56.     1, 
57.     retardos, 
58.     1 
59.   ) 
60. ) 
61.   
62. variables.dias <- matrix(nrow=dim(lucia[lucia$cluster==2,])[1], ncol = 7

) 

63. for(i in 1:7){ 
64.   variables.dias[,i] <- as.numeric(rep(c(6,7,1:5), nrow(lucia[lucia$clus

ter==2,])/7)==i) 

65. } 
66.   
67. variables.meses <- matrix(nrow=dim(lucia[lucia$cluster==2,])[1], ncol = 

12) 

68. for(i in 1:12){ 
69.   variables.meses[,i] <- as.numeric(as.numeric(substring(lucia[lucia$clu

ster==2,]$fecha,6, 7))==i) 

70. } 
71.   
72. factores.escalados.hum <- list( 
73.   mean = mean(lucia[lucia$cluster==2,]$humedad), 
74.   sd = sd(lucia[lucia$cluster==2,]$humedad) 
75. ) 
76. humedad.escalada <- (lucia[lucia$cluster==2,]$humedad - factores.escalad

os.hum$mean)/factores.escalados.hum$sd 
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77. humedad.escalada.pred <- (lucia[lucia$cluster==2,]$humedad[(length(lucia
[lucia$cluster==2,]$humedad) -

retardos): length(lucia[lucia$cluster==2,]$humedad)] - factores.escalado

s.hum$mean) /factores.escalados.hum$sd 

78.   
79. factores.escalados.temp <- list( 
80.   mean = mean(lucia[lucia$cluster==2,]$temperatura), 
81.   sd = sd(lucia[lucia$cluster==2,]$temperatura) 
82. ) 
83. temperatura.escalada <- (lucia[lucia$cluster==2,]$temperatura - factores

.escalados.temp$mean)/factores.escalados.temp$sd 

84. temperatura.escalada.pred <- (lucia[lucia$cluster==2,]$temperatura[(leng
th(lucia[lucia$cluster==2,]$temperatura) -

retardos): length(lucia[lucia$cluster==2,]$temperatura)] - factores.esca

lados.temp$mean) /factores.escalados.temp$sd 

85.   
86.   
87. #Se unen los datos escalados en una matriz 
88. x.train.reg <- cbind(entrenamiento.escal, humedad.escalada, 

temperatura.escalada, variables.dias, variables.meses) 

89. x.train.data.reg <- list() 
90.   
91. #Se obtienen las distintas secuencias dentro de los datos de 

entrenamiento 

92. for (i in 1:ncol(x.train.reg)) { 
93.   x.train.data.reg[[i]] <- t(sapply( 
94.     1:(length(x.train.reg[, i]) - retardos - predic + 1), 
95.     function(x) x.train.reg[x:(x + retardos - 1), i] 
96.   )) 
97. } 
98.   
99. #Se prepara la estructura para el entrenamiento 
100. x.train.reg.arr <- array( 

101.   data = as.numeric(unlist(x.train.data.reg)), 

102.   dim = c( 

103.     nrow(x.train.data.reg[[1]]), 

104.     retardos, 

105.     22 

106.   ) 

107. ) 

108.   

109. #Modelo---- 

110.  lstm_reg <- keras_model_sequential() 

111.   

112.  lstm_reg %>% 

113.    layer_lstm(units = 64, # size of the layer 

114.               batch_input_shape = c(1, retardos, 22), # batch 

size, timesteps, features 

115.               return_sequences = TRUE, 

116.               stateful = TRUE) %>% 

117.    # fraction of the units to drop for the linear transformation 

of the inputs 

118.    layer_dropout(rate = 0.5) %>% 

119.    layer_lstm(units = 32, 

120.               return_sequences = TRUE, 

121.               stateful = TRUE) %>% 

122.    layer_dropout(rate = 0.5) %>% 

123.    time_distributed(keras::layer_dense(units = 1)) 

124.   

125.  lstm_reg %>% 

126.    compile(loss = "mae", optimizer = "adam", 

metrics =  metric_root_mean_squared_error()) 

127.  summary(lstm_reg) 

128.   

129.  lstm_reg %>% fit( 
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130.    x = x.train.reg.arr, 

131.    y = y.train.reg.arr, 

132.    batch_size = 1, 

133.    epochs = 64, 

134.    verbose = 1, 

135.    shuffle = FALSE 

136.  ) 

137.  save_model_tf(lstm_reg, "C:/Users/Javier/Google 

Drive/universidad/TFGestadistica/modelo_dias_tiempo_cluster2") 

138.  #lstm_reg <- load_model_tf("C:/Users/Javier/Google 

Drive/universidad/TFGestadistica/modelo_dias_tiempo_cluster2") 

139.   

140. #Prediccion sobre el conjunto de entrenamiento---- 

141. lstm.reg.fore.train <- lstm_reg %>% 

142.   predict(x.train.reg.arr, batch_size = 1) %>% 

143.   .[, , 1] 

144.   

145. lstm.reg.fore.train <- lstm.reg.fore.train * factores_escalado[2]

 + factores_escalado[1] 

146.   

147. ##prediccion del conjunto de prueba---- 

148. lstm.reg.fore.val <- lstm_reg_32 %>% 

149.   predict(x.val.arr, batch_size = 1) %>% 

150.   .[, , 1] 

151.   

152. lstm.reg.fore.val <- lstm.reg.fore.val * factores_escalado[2] + f

actores_escalado[1] 
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