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1. Skript — Export z databaze RSD

library (RPostgreSQL)

con <- dbConnect (RPostgres::Postgres (), dbname = "RSD FCD", host="localhost
", port="5432",

user="izova", password="XXXXX")

tab <- dbListTables (con) #tabulky v databdzi pro kontrolu pripojeni
##KUBOVA HUT

#FCD z roku 2019

vd tab 19 <- grep(""vd 19", tab, value = TRUE) #tabulky dat z roku 2019
segm _kh <- "TS23363T26307" #filtrovani podle TMC segmentu

for (nazev tab in vd tab 19) ({

query <- pasteO("SELECT datum cas, vd0, vd2, vd5, vd8, vdl0 FROM ", nazev
_tab, " WHERE vd0 = '", segm kh, "'") #SQL dotaz

data <- dbGetQuery (con, query) #pouziti dotazu v databdzi
write.csv(data, file = pasteO(nazev_tab, ".csv"), row.names = FALSE)
} #prochdzi jednotlivé tabulky a uklddd do formdtu CSV
#FCD z roku 2020
vd tab 20 <- grep("~vd 20", tab, value = TRUE) #tabulky dat z roku 2020
for (nazev tab in vd tab 20) {

query <- pasteO ("SELECT datum cas, vd0, vd2, vd5, vd8, vdl0 FROM ", nazev
_tab, " WHERE vd0 = '", segm kh, "'") #SOL dotaz

data <- dbGetQuery(con, query) #pouziti dotazu v databazi
write.csv(data, file = pasteO(nazev_tab, ".csv"), row.names = FALSE)
} #prochdzi jednotlivé tabulky a ukldda do formatu CSV
#FCD z roku 2021
vd tab 21 <- grep("*vd 21", tab, value = TRUE) #tabulky dat z roku 2021
for (nazev tab in vd tab 21) {

query <- pasteO ("SELECT datum cas, vd0, vd2, vd5, vd8, vdl0 FROM ", nazev
_tab, " WHERE vd0 = '", segm kh, "'") #SOQL dotaz

data <- dbGetQuery(con, query) #pouziti dotazu v databdzi
write.csv(data, file = pasteO(nazev_tab, ".csv"), row.names = FALSE)

} #prochdzi jednotlivé tabulky a uklddda do formatu CSV

##DALNICE D11 - 17,5 KM
#FCD z roku 2019

vd tab 19 <- grep(""vd 19", tab, value = TRUE) #tabulky dat z roku 2019



segm _kh <- "TS25617T01349" #filtrovani podle TMC segmentu
for (nazev_tab in vd tab 19) ({

query <- pasteO("SELECT datum cas, vd0, vd2, vd5, vd8, vdl0 FROM ", nazev
_tab, " WHERE vd0 = '", segm kh, "'") #SOL dotaz

data <- dbGetQuery(con, query) #pouziti dotazu v databdzi
write.csv(data, file = pasteO(nazev_tab, ".csv"), row.names = FALSE)
} #prochdzi jednotlivé tabulky a uklada do formdtu CSV
#FCD z roku 2020
vd tab 20 <- grep(""vd 20", tab, value = TRUE) #tabulky dat z roku 2020
for (nazev_tab in vd tab 20) {

query <- pasteO("SELECT datum cas, vd0, vd2, vd5, vd8, vdl0 FROM ", nazev
_tab, " WHERE vd0 = '", segm kh, "'") #SOL dotaz

data <- dbGetQuery (con, query) #pouziti dotazu v databazi
write.csv(data, file = pasteO(nazev_tab, ".csv"), row.names = FALSE)
} #prochdzi jednotlivé tabulky a uklddd do formdtu CSV
#FCD z roku 2021
vd tab 21 <- grep(""vd 21", tab, value = TRUE) #tabulky dat z roku 2021
for (nazev tab in vd tab 21) {

query <- pasteO("SELECT datum cas, vd0, vd2, vd5, vd8, vdl0 FROM ", nazev
_tab, " WHERE vd0 = '", segm kh, "'") #SQL dotaz

data <- dbGetQuery(con, query) #pouziti dotazu v databazi

write.csv(data, file = pasteO(nazev_tab, ".csv"), row.names = FALSE)
} #prochdzi jednotlivé tabulky a ukldda do formatu CSV
#Spojeni souborili do jednoho datasetu - Kubova Hut
cesta <- ".../DP/FCD kubova hut"
nazvy s <- list.files(cesta, pattern = ""“vd ", full.names = TRUE)
data <- lapply(nazvy s, read.csv)
spojeni <- do.call(rbind, data)
write.csv (spojeni, "fcd kh.csv", row.names = FALSE) #novy CSV soubor
#Spojeni souborti do jednoho datasetu - Dalnice D11
cesta <- ".../DP/FCD di1l1"
nazvy s <- list.files(cesta, pattern = ""“vd ", full.names = TRUE)
data <- lapply(nazvy s, read.csv)
spojeni <- do.call(rbind, data)
write.csv(spojeni, "fcd dll.csv", row.names = FALSE) #novy CSV soubor



2. Skript — Kubova hut’

###KUBOVA HUT###
#knihovny

library (dplyr)
library (lubridate)
library (ggplot2)
library (moments)
library (stats)

library (MASS)

##meteorologickd data##

#nacteni dat - meteostanice. Kodovani bylo upraveno v prikazovém rdadku na U
TEF-8
meteo kh 19 <- read.csv(".../DP/export-202205110909/C010-export-2019 new.cs

V", sep=";")

meteo kh 20 <- read.csv(".../DP/export-202205110909/C010-export-2020 new.cs
V", Sep=ll;ll)

meteo kh 21 <- read.csv(".../DP/export-202205110909/C010-export-2021 new.cs
V", Sepzll;")

meteo kh <- rbind(meteo kh 19, meteo kh 20, meteo kh 21) #slouceni dat do j
ednoho datasetu

#uprava dat

names (meteo kh) [names (meteo kh) %in% c("Cas.UTC.", "Teplota.vzduchu", "Rosn
v.bod", "Tnamrzani", "Sra.ky", "Rychlost.vétru", "Smér.vétru")] <-

c("cas", "T", "Ros bod", "T namrz", "Srazky", "Rychl v", "Smer v") #prejm
enovani sloupct

meteo kh <- meteo kh[,-c(1,4,6,7,8,9)] #promazdavdani sloupcit
meteo kh <- meteo kh[,-9:-18]

meteo kh$cas <- strptime (meteo kh$cas, "%d.%m.%Y $H:%M") #prevedeni na caso
vy format

meteo kh[,-1] <- lapply(meteo kh[,-1], gsub, pattern = ",", replacement =
".", fixed = TRUE) #nahrazeni vsSech &drek na tecku, kromé prvniho sloupce

meteo khS$ST <- as.numeric (meteo khS$T) #prevedeni na ciselny formdt
meteo kh$Tvoz <- as.numeric (meteo kh$Tvoz)

meteo kh$Stav <- gsub ("mo\u0O9enost namrzani", "moznost namrzani", meteo kh
$Stav)

meteo kh$Srazky <- as.numeric (meteo khS$Srazky)
meteo kh$Vlhkost <- as.numeric (meteo kh$Vlhkost)

meteo kh$Tlak <- as.numeric (meteo kh$Tlak)



meteo kh$Rychl v <- as.numeric (meteo kh$Rychl v)
meteo kh <- meteo kh %>%

mutate (mesic = month(cas), rok = year(cas)) #vytvoreni novych sloupcu

#NA hodnoty

colSums (is.na (meteo_kh)) #pocty nulovych hodnot v jednotlivych sloupcich
for (i in 2: (nrow(meteo kh) - 1)) {
if (is.na(meteo_khST[i])) { #pokud je v rddku NA hodnota,nahradi se primé

rem z predchozi a ndsledujici bunky

meteo kh$T[i] <- mean(c(meteo khS$T[i-1], meteo kh$T[i+1]), na.rm = TRU
E)

}
for (i in 2: (nrow(meteo kh) - 1)) {

if (is.na(meteo_khS$Vlhkost[i])) { #pokud je v rdadku NA hodnota,nahradi se
prumérem z predchozi a ndsledujici bunky

meteo kh$Vlhkost[i] <- mean (c (meteo kh$Vlhkost[i-1], meteo kh$Vlhkost[i
+1]), na.rm = TRUE)

}
}
for (i in 2: (nrow(meteo kh) - 1)) {

if (is.na(meteo kh$Tvoz[i])) { #pokud je v rddku NA hodnota,nahradi se pr
umérem z predchozi a ndsledujici burnlky

meteo kh$Tvoz[i] <- mean (c(meteo khS$Tvoz[i-1], meteo kh$Tvoz[i+l]), na.
rm = TRUE)

}
}
for (i in 2: (nrow(meteo kh) - 1)) {

if (is.na(meteo kh$Tlak([i])) { #pokud je v rddku NA hodnota,nahradi se pr
umérem z predchozi a ndsledujici bunky

meteo kh$Tlak[i] <- mean(c(meteo kh$Tlak[i-1], meteo kh$Tlak[i+1]), na.
rm = TRUE)

}
for (i in 2: (nrow(meteo kh) - 1)) {

if (is.na(meteo khSRychl v[i])) { #pokud je v radku NA hodnota,nahradi se
prumérem z predchozi a ndsledujici bunky

meteo kh$Rychl v[i] <- mean(c (meteo khSRychl v[i-1], meteo kh$Rychl v[i
+1]), na.rm = TRUE)

}



for (i in 2: (nrow(meteo kh) - 1)) {

if (is.na(meteo_khS$Srazky[i])) { #pokud je v rddku NA hodnota,nahradi se
prumérem z predchozi a ndsledujici bunky

meteo kh$Srazky[i] <- mean(c(meteo khS$Srazky[i-1], meteo kh$Srazky[i+
11), na.rm = TRUE)

}
}
#osetreni NA hodnoty v poslednim radku ve sloupci Srdzky
i <- nrow(meteo_ kh)
meteo kh$Srazky[i] <- meteo kh$Srazky[i-1]

#osetreni chybéjicich hodnot ve sloupci Stav. Pokud se mohlo jednoznacné ur
cit, Ze se jednd o vypadek (hodnoty v predchozim a nasledujicim rddku byly
totozné), byly nahrazeny.

#Zbytek (5 radku) byl z datasetu odstranén.
for (i in 2: (nrow(meteo kh) - 1)) {

if (meteo kh$Stav([i]=="" & meteo kh$Stav[i-1l]==meteo kh$Stav[i+l]) { #pok
ud je v rddku NA hodnota, nahrad ji prumérem z predchozi a nasledujici bunk
v

meteo kh$Stav([i] <- meteo kh$Stav[i-1]

}

meteo kh <- meteo kh[meteo kh$Stav != "", ] #odstranéni prdzdnych radku

#rozdil teplot

pom = data.frame (meteo khS$T, meteo khSmesic, meteo khSrok, meteo kh$Vlhkos
t) #pomocny dataframe

pom <- pom %>%
group_ by (meteo kh.rok, meteo kh.mesic) %$>%
mutate (delta t = meteo kh.T - mean(meteo kh.T))
meteo kh <- meteo kh %>%
mutate (delta t = pom$Sdelta t) #vytvoreni nového sloupce

meteo kh <- meteo kh[, c(1, 4, 9:10, 2, 11, 3, 5:8)] #prehozeni sloupcu

#vyvoj hodnot vlihkosti vzduchu - otestovdni, zda existuje néjaky vzorec v z
dvislosti na roc¢nim obdobi

ggplot (filter (meteo kh, meteo kh$rok==2021), aes(x = factor(mesic), y = Vlh
kost)) +

geom boxplot (fill = "royalbluel", color = "black", outlier.color = "red",
outlier.size = 0.3) +
scale_y continuous (limits = ¢ (0, 100), expand = c(0, 0)) +



labs(x = "Mésic", y = "Vlhkost vzduchu [%]", title = "Krabicovy graf vlhk
osti vzduchu v roce 2021 v jednotlivych mésicich") +

theme bw ()

ggplot (filter (meteo kh, meteo kh$rok==2020), aes(x = factor(mesic), y = Vlh
kost)) +

geom boxplot (fill = "royalbluel", color = "black", outlier.color = "red",
outlier.size = 0.3) +

scale y continuous (limits = c(0, 100), expand = c(0, 0)) +

labs(x = "Mésic", y = "Vlhkost vzduchu [%]", title = "Krabicovy graf vlhk

osti vzduchu v roce 2020 v jednotlivych mésicich") +
theme bw ()

ggplot (filter (meteo kh, meteo kh$rok==2019), aes(x = factor(mesic), y = Vlh
kost)) +

geom boxplot (fill = "royalbluel", color = "black", outlier.color = "red",
outlier.size = 0.3) +

scale_y continuous (limits = ¢ (0, 100), expand = c(0, 0)) +

labs (x = "Mésic", y = "Vlhkost wvzduchu [%]", title = "Krabicovy graf vlhk
osti vzduchu v roce 2019 v jednotlivych mésicich") +

theme bw ()
#stav

dummymatrix <- model.matrix(~Stav, data = meteo kh) #prevod kategoridlni pr
oménné "Stav" na bindrni proménné pomoci funkce model.matrix()

dummymatrix <- dummymatrix[,-1] #odstranéni prvniho sloupce

meteo kh <- cbind(meteo kh, dummymatrix) #slouceni dat do jednoho datasetu

#popisnd statistika meteostanice:
#primérné hodnoty v jednotlivych rocich

meteo kh tl <- meteo kh %>%

oo

group_by (Rok = rok) %>

summarise (across(.cols = -c(cas, Stav, mesic, rok), .fns = list (Minimum =
min, Maximum = max, Prumér = mean, Medidn = median))) %>%

round (2)
write.table (meteo kh tl, file = ".../DP/DP R/meteo kh tl.txt", sep = ",", g
uote = FALSE, row.names = F)

#Cetnost stavu vozovky
meteo kh t2 <- meteo kh %>%
group_by (Rok = rok) %>%

count (Stav) %>%

mutate ("Relativni &etnost" = round(n/sum(n) * 100,2)) #relativni cetnost
v ramcil roku



write.table (meteo kh t2, file = ".../DP/DP_R/meteo kh t2.txt", sep =",", g
uote = FALSE, row.names = F)

##FCD data##

fcd kh <- read.csv(".../DP/DP_R/fcd kh.csv")

#uprava dat

fcd khSdatum cas <- strptime(fcd khSdatum cas, "%Y-%m-%d %H:%M") #prevedeni
na casovy format

order index <- order (as.POSIXct (fcd khSdatum cas, format = "%Y-%m-%d %H:%M

")) #serazeni podle casu
fcd kh <- fcd kh[order index, ] #sefazeni podle casu

names (fcd_kh) [names (fcd kh) %in% c("datum cas", "vd2", "vd5", "vd8", "vdlO
")l <-

c("cas", "rychl akt", "rychl typ", "m spoleh", "los") #prejmenovani sloup
cu

fcd kh <- fcd kh[,-2] #promazdvdni sloupce

fcd kh(fcd kh == 0] <- NA #v pripadé 0 hodnot se nahradi NA hodnotou
fcd kh <- na.omit (fcd kh) #promazani NA hodnot

fcd kh <- fcd kh %>%

mutate (mesic = month(cas), rok = year(cas)) %>% #vytvoreni novych sloupcu
- mésic a rok

mutate (delta rychl = (rychl akt - rychl typ)) #vytvoreni nového sloupce -
rozdil rychlosti typické a aktualni

#write.csv(fcd kh, ".../DP/DP R/exporty fcd kh.csv", row.names=FALSE)

#popisnd statistika FCD
#primérné hodnoty v jednotlivych rocich
fcd kh tl <- fcd kh $>%

group by (Rok = rok) %>%

summarise ("Primérnéd vypoctend rychlost" = round(mean(rychl akt), 3), "Prh
mérnad typickd rychlost" = round(mean(rychl typ), 3), "Primérnid mira spolehl
ivosti" = round(mean(m spoleh), 3), "Primérny stupen dopravy" = round (mean
(los), 3))
write.table (fcd kh tl, file = ".../DP/DP R/fcd kh tl.txt", sep = ",", quote
= FALSE, row.names = F)

##novy dataframe - spojeni meteodat a FCD##

data kh <- merge (meteo kh, fcd kh, by = "cas")



names (data kh) [names (data kh) %in% c("mesic.x", "rok.x", "Stavmokro nasolen
o", "StavmoZnost namrzani", "Stavsnih/led", "Stavsucho", "Stavvlhko", "Stav
zbytkova sul")] <-

c("mesic", "rok", "C moknas", "C namr", "C snled", "C such", "C vlh", "C
zbsul") #prejmenovdani sloupcu

data kh <- data kh[,-c(22,23)] #promazdvani sloupcu

#write.csv(data kh, ".../DP/DP R/exporty/data kh exp.csv", row.names=FALSE)

#normalita dat

#histogramy
hl = hist(data kh$T, breaks = 30, col = "aquamarine", xlim = c(-20,30), xla
b = "Teplota wvzduchu", ylab = "Hustota pravdépodobnosti", main = "Histogram

teploty vzduchu", freq = FALSE)
nz t <- fitdistr(data kh$T, "normal")

curve (dnorm(x, mean = nz_ tSestimate[l], sd = nz tSestimate[2]), add = TRUE,
col = "red", lwd = 3)

h2 = hist(data khS$delta t, breaks = 30, col = "aquamarine", xlim = c(-20,2
0), xlab = "Rozdil teplot vzduchu", ylab = "Hustota pravdépodobnosti", main
= "Histogram rozdilu teplot wvzduchu", freq = FALSE)

nz t <- fitdistr(data kh$delta t, "normal")

curve (dnorm(x, mean = nz_ tSestimate[l], sd = nz tSestimate[2]), add = TRUE,
col = "red", lwd = 3)

h3 = hist(data kh$Tvoz, breaks = 30, col = "aquamarine", xlim = c(-20,50),
xlab = "Teplota vozovky", ylab = "Hustota pravdépodobnosti", main = "Histog
ram teploty vozovky", freq = FALSE)

nz t <- fitdistr(data kh$Tvoz, "normal")

curve (dnorm(x, mean = nz tSestimate[l], sd = nz tSestimate[2]), add = TRUE,
col = "red", lwd = 3)

h4 = hist(data kh$Srazky, breaks = 50, col = "aquamarine", xlab = "Srazky
", ylab = "Hustota pravdépodobnosti", main = "Histogram srazek", freq = FAL
SE)

nz t <- fitdistr(data kh$Srazky, "normal")

curve (dnorm(x, mean = nz tSestimate[l], sd = nz tSestimate[2]), add = TRUE,
col = "red", lwd = 3)

h5 = hist(data kh$Vlhkost, breaks = 30, col = "aquamarine", xlim = c (10,10
0), xlab = "Vlhkost", ylab = "Hustota pravdépodobnosti", main = "Histogram

vlihkosti vzduchu", freq = FALSE)
nz t <- fitdistr(data kh$Vlhkost, "normal")

curve (dnorm(x, mean = nz_ tSestimate[l], sd = nz tSestimate[2]), add = TRUE,
col = "red", lwd = 3)

h6 = hist(data kh$Tlak, breaks = 30, col = "aquamarine", xlab = "Tlak", yla
b = "Hustota pravdépodobnosti", main = "Histogram tlaku vzduchu", freq = FA
LSE)

nz t <- fitdistr(data kh$Tlak, "normal")



curve (dnorm(x, mean = nz tSestimate[l], sd = nz tSestimate[2]), add = TRUE,
col = "red", lwd = 3)

h7 = hist (data kh$Rychl v, breaks = 30, col = "aquamarine", xlab = "Rychlos
t vétru", ylab = "Hustota pravdépodobnosti", main = "Histogram rychlosti vé
tru", freq = FALSE)

nz t <- fitdistr(data kh$Rychl v, "normal")

curve (dnorm(x, mean = nz tSestimate[l], sd = nz tSestimate[2]), add = TRUE,
col = "red", lwd = 3)

#histogram stavu vozovky, ktery ale je jen pro zobrazeni cSetnosti, nelze ur
¢it normalnost dat (jen u spojitych velidin)

pom2 <- data kh %>%
count (Stav) %>%
arrange (desc (n))

ggplot (pom2, aes(x = fct reorder(Stav, n), y = n)) +

geom col (fill = "royalblue", width = 0.4) +
labs (x = "Stav vozovky", y = "Cetnost", title = "Histogram stavu vozovky
Il) +

theme bw() +
scale y continuous () +

theme (axis.text.x = element text(angle = 45, hjust = 1, vjust = 1))

#Kvantil-kvantilové grafy (g-q plot)

plot (data khS$T)

ggnorm(data kh$T,main = "Kvantil-kvantilovy graf teploty vzduchu", xlab ="
Teoreticky kvantil", ylab = "Pozorovany kvantil", col = "darkblue", cex=0.
5)

ggline (data kh$T, col = "red", lwd = 2)

plot (data khS$delta t)

ggnorm(data kh$delta t,main = "Kvantil-kvantilovy graf rozdilu teploty vzdu
chu", xlab = "Teoreticky kvantil", ylab = "Pozorovany kvantil", col = "dark
blue", cex=0.5)

ggline (data kh$delta t, col = "red", lwd = 2)

plot (data khS$Tvoz)

ggnorm(data kh$Tvoz,main = "Kvantil-kvantilovy graf teploty vozovky", xlab
= "Teoreticky kvantil", ylab = "Pozorovany kvantil", col = "darkblue", cex=
0.5)

ggline (data kh$Tvoz, col = "red", lwd = 2)

plot (data kh$Srazky)

ggnorm(data kh$Srazky,main = "Kvantil-kvantilovy graf srézek", xlab = "Teor
eticky kvantil", ylab = "Pozorovany kvantil", col = "darkblue", cex=0.5)
ggline (data kh$Srazky, col = "red", lwd = 2)

10



plot (data kh$Vlhkost)

ggnorm(data kh$Vlhkost,main = "Kvantil-kvantilovy graf vlhkosti", xlab = "T
eoreticky kvantil", ylab = "Pozorovany kvantil", col = "darkblue", cex=0.5)
qqline(data_kh$Vlhkost, col = "red", lwd = 2)

plot (data kh$Tlak)

ggnorm(data kh$Tlak,main = "Kvantil-kvantilovy graf tlaku", xlab = "Teoreti
cky kvantil", ylab = "Pozorovany kvantil", col = "darkblue", cex=0.5)
qqline(data_kh$Tlak, col = "red", lwd = 2)

plot (data kh$SRychl v)

ggnorm(data kh$Rychl v,main = "Kvantil-kvantilovy graf rychlosti vétru", xl
ab = "Teoreticky kvantil", ylab = "Pozorovany kvantil", col = "darkblue", c
ex=0.5)

ggline (data kh$Rychl v, col = "red", lwd = 2)

#koeficienty Sikmosti a Spicatosti

koef sikmost <- as.data.frame(apply(data kh[,5:11], 2, skewness)) #koeficie
nt sSikmosti

koef spicatost <- as.data.frame(apply(data kh[,5:11], 2, kurtosis)) #koefic
ient Spicatosti

##Novy dataframe - spojeni meteodat a FCD##
data kh <- merge (meteo kh, fcd kh, by = "cas")
data kh <- data kh[,-c(22,23)] #promazdvani sloupcu

names (data_ kh) [names (data kh) %in% c("mesic.x", "rok.x", "Stavmokro nasolen
o", "StavmoZnost namrzani", "Stavsnih/led", "Stavsucho", "Stavvlhko", "Stav
zbytkova sual")] <-

c("mesic", "rok", "C moknas", "C namr", "C snled", "C such", "C vlh", "C_
zbsul") #prejmenovdani sloupcu

#Korelacni analyza

kor mat <- cor(data kh[,5:17], method = "spearman") # vypoclet korelacni mat
ice - provedeni Spearmanova testu nezdvislosti

kor mat <- round(kor mat, 2)

write.table (kor mat, file = ".../DP/DP_R/heat kh 1.csv", sep = ",", quote =
FALSE, row.names = F)

library (reshape?2)
kor mat melt <- melt (kor mat)

kor mat melt <- kor mat melt $>%
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mutate (Varl =
Varl =

Varl =

Varl =

Varl =

Varl =

Varl =

Varl =

Varl =

kor mat melt <-
mutate (Var2 =
Var2 =

Varz =

Var2 =

Var2 =

Varz =

Var2 =

Varz =

Var2 =

gsub ("C _moknas", "S: mokro nasoleno", Varl),
gsub ("C namr", "S: moznost namrzani", Varl),
gsub ("C_snled", "S: snih/led", Varl),

gsub ("C_such", "S: sucho", Varl),

gsub ("C_vlh", "S: vlhko", Varl),

gsub ("C_zbsul", "S: zbytkova sul", Varl),
gsub ("Tvoz", "T vozovky", Varl),

gsub ("delta t", "Rozdil T", Varl),

gsub ("Rychl v", "Rychlost vétru", Varl) )
kor mat melt %>%

gsub ("C _moknas", "S: mokro nasoleno", Var2),
gsub ("C_namr", "S: moZnost namrzani", Var2),
gsub ("C_snled", "S: snih/led", Var2),

gsub ("C_such", "S: sucho", Var2),
gsub("C_vlh", "S: vlhko", Var2),

gsub ("C_zbsul", "S: zbytkovéa sul", Var2),
gsub ("Tvoz", "T vozovky", Var2),

gsub ("delta t", "Rozdil T", Var2),

gsub ("Rychl v", "Rychlost vétru", Var2) )

ggplot (kor mat melt, aes(Varl, Var2, fill = value)) +

geom tile() +

scale fill gradient2(low = "darkgoldenrodl", mid = "white", high = "red",
midpoint = 0) +

theme minimal () +

labs(x = "", y = "", fill = "Korelace", title = "Heatmapa korela¢ni matic

e", subtitle =

"Spearmantv korelac¢ni koeficient") +

theme (axis.text.x=element text(vjust = 1, hjust = 1, angle

axis.text.

y=element text (vjust=0.2))

kor mat 2 <- cor(data kh[,5:17]) #pearson

kor mat 2 <- round(kor mat 2, 2)

#vykresleni vyznamnych zdvislosti

#vlhkost-delta t

barvy mesicu <-

nazvy mesicu <-

rainbow (12) # 12 barev pro 12 mésicu

c ("Leden", "Unor", "Bfezen", "Duben", "Kvé&ten",

Cervenec", "Srpen", "Z&¥i", "Rijen", "Listopad", "Prosinec")

"Cerven",

"
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plot (data kh$delta t, data kh$Vlhkost, pch=20, cex=0.5, col=barvy mesicula
s.integer (data khSmesic)], main = "Graf rozdilu teploty a vlhkosti",

xlab = "Rozdil teplot [°C]", ylab = "Vlhkost [%]")

legend ("topright", legend=nazvy mesicu, col=barvy mesicu, pch=20, cex=0.8,
title="Mésice")

#koeficienty Sikmosti a Spicatosti

koef sikmost <- as.data.frame(apply(data kh[,5:11], 2, skewness)) #koeficie
nt sSikmosti

koef spicatost <- as.data.frame (apply(data kh[,5:11], 2, kurtosis)) #koefic
ient Spicatosti

#Regresni analyza
#MODEL 1

modell <- Im(delta rychl ~ delta t + Tvoz + Srazky + Vlhkost + Tlak + Rychl
_v, data = data_ kh)

summary (modell)

plot (modell)

#VYHODNOCENI MODELU

reg koef <- summary (modell) Scoefficients[, "Estimate"] #vypis t hodnot z vy
sledku modelu

t _hodn <- summary(modell)$Scoefficients[, "t value"] #vypis t hodnot z vysle
dku modelu

st vol <- 28419 #urceni stupnd volnosti z vysledki modelu (podet pozorovani
- pocet odhadovanych parametru - 1.)

t 0025 <- gt (0.025, st vol) #vypocet hodnoty kvantilu t 0.025 (hodnota t-ho
dnoty, kterda odpovida 2.5% kvantilu t-rozdéleni)

#delta t

index <- which (names (t hodn) == "delta t") #index jednotlivé proménné v mod
elu

koef <- summary (modell) $coefficients[index, "Estimate"]
odch <- summary (modell) $Scoefficients[index, "Std. Error"]

inspol <- c(koef - t 0025 * odch, koef + t 0025 * odch) #vypocet intervalu
spolehlivosti

cat ("Interval spolehlivosti pro regresni koeficient delta t:", round(inspo
1, 5))

gt (0.05, 28419) #urceni kritické hodnoty t-testu
qgf (0.05, 4, 28419) ##urcCeni kritické hodnoty f-testu

#Tvoz

13



index2 <- which(names (t hodn) == "Tvoz") #index jednotlivé proménné v model
u

koef2 <- summary (modell) $Scoefficients[index2, "Estimate"]
odch2 <- summary (modell) Scoefficients[index2, "Std. Error"]

inspol2 <- c(koef2 - t 0025 * odch2, koef2 + t 0025 * odch2) #vypocet inter
valu spolehlivosti

cat ("Interval spolehlivosti pro regresni koeficient Tvoz:", round(inspol2,

5))
#Srazky

index3 <- which(names (t hodn) == "Srazky") #index jednotlivé proménné v mod
elu

koef3 <- summary (modell) $coefficients[index3, "Estimate"]
odch3 <- summary (modell) Scoefficients[index3, "Std. Error"]

inspol3 <- c(koef3 - t 0025 * odch3, koef3 + t 0025 * odch3) #vypocet inter
valu spolehlivosti

cat ("Interval spolehlivosti pro regresni koeficient Srazky:", round(inspol
3, 5))

#V1lhkost

index4 <- which (names (t hodn) == "Vlhkost") #index jednotlivé proménné v mo
delu

koefd <- summary (modell) Scoefficients[index4, "Estimate"]
odch4 <- summary (modell) Scoefficients[index4, "Std. Error"]

inspol4 <- c(koefd4 - t 0025 * odch4, koefd4d + t 0025 * odch4) #vypocet inter
valu spolehlivosti

cat ("Interval spolehlivosti pro regresni koeficient Vlhkost:", round(inspol
4, 5))

#T1ak

index5 <- which(names (t hodn) == "Tlak") #index jednotlivé proménné v model
u

koef5 <- summary (modell) Scoefficients[index5, "Estimate"]
odch5 <- summary (modell) Scoefficients[index5, "Std. Error"]

inspol5 <- c(koef5 - t 0025 * odch5, koef5 + t 0025 * odchb) #vypocet inter
valu spolehlivosti

cat ("Interval spolehlivosti pro regresni koeficient Tlak:", round(inspol5,

5))
#Rychl v

index6 <- which(names (t hodn) == "Rychl v") #index jednotlivé proménné v mo
delu

koef6 <- summary (modell) S$coefficients[index6, "Estimate"]
odch6 <- summary (modell)Scoefficients[index6, "Std. Error"]

inspol6 <- c(koef6 - t 0025 * odch6, koef6 + t 0025 * odch6) #vypocet inter
valu spolehlivosti
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cat ("Interval spolehlivosti pro regresni koeficient Rychl v:", round(inspol
6, 5))

qt gt (0.05, 28419) #urceni kritické hodnoty t-testu

qgf = gf(0.05, 4, 28419) ##urceni kritické hodnoty f-testu

#UPRAVA MODELU 1 PO VYRAZENI VYBRANYCH PROMENNCYH
modell 2 <- Im(delta rychl ~ delta t + Srazky, data = data kh)

summary (modell 2)

##MODEL 2 - BINOMICKE ROZDELENI
data_khZ <- data_ kh

#nastaveni hranice pro rozdil snizeni rychlosti - rozc¢lenéni dat na dvé kat
egorie

data kh2Skateg r <- ifelse(data kh2$delta rychl <= -20, 1, #I1: zména rychlo
sti >= -20

0) #0: rychlost se snizZila o méné neZ 20 km/h, nezménil
a se viubec, nebo se naopak zvysila

model2 <- glm(kateg r ~ C moknas + C namr + C snled + C vlh + C zbsul, data
= data kh2, family = binomial()) #bindrni logistickda regrese pomoci GLM

summary (model?2)
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3. Skript — Dalnice D11

###DALNICE D11###
#knihovny

library (dplyr)
library (lubridate)
library (ggplot2)
library (moments)
library (stats)

library (MASS)

##meteorologickd data##

#nacteni dat - meteostanice. Koédovani bylo upraveno v prikazovém rdadku na U
TEF-8

meteo d <- read.csv(".../DP/export-202205110909/5008-export-2021 new.csv",
Sep="; n)

#uprava dat
l=meteo d[meteo d$Sra.ky !="", ]

meteo = 1[,c("Cas.UTC.", "Teplota.vzduchu", "Rosny.bod", "Tvoz", "Stav", "S
ra.ky", "Vlhkost", "Dohlednost")]

names (meteo) [names (meteo) %in% c("Cas.UTC.", "Teplota.vzduchu", "Rosny.bod
", "Sra.ky")] <-

c("cas", "T", "Ros bod", "Srazky") #prejmenovdani sloupcu
meteo$Scas <- strptime (meteo$cas, "%d.%m.%Y $H:%M") #prevedeni na casovy for
mat
meteo[,-1] <- lapply(meteo[,-1], gsub, pattern = ",", replacement = ".", fi

xed = TRUE) #nahrazeni vsech cdarek na tecku, kromé prvniho sloupce

meteo$T <- as.numeric (meteo$T) #prevedeni na Ciselny formdt

meteo$Tvoz <- as.numeric (meteo$Tvoz)

meteo$Stav <- gsub ("mo\u009enost namrzani", "moZnost namrzani", meteo$Stav)
meteo$Srazky <- as.numeric (meteo$Srazky)

meteo$Vlhkost <- as.numeric (meteoS$SVlhkost)

meteo$Dohlednost <- as.numeric (meteo$Dohlednost)

meteo$Ros bod <- as.numeric (meteo$Ros bod)

#NA hodnoty

colSums (is.na (meteo)) #pocty nulovych hodnot v jednotlivych sloupcich

meteol = na.omit (meteo) #SADA BEZ NA HODNOT - z toho korelacni matice
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meteo?2 = meteol[,c("cas", "T", "Srazky", "Dohlednost")] #SADA s vybranymi p
arametry - po VYRAZENI kvUli korelaci

meteo2 = na.omit (meteo2) #promazani NA hodnot

#meteo?2 = meteo/[,c("cas", "T", "Srazky", "Dohlednost", "mesic'", "rok")] #S
ADA s vybranymi parametry - po vyrazeni kvuli korelaci

#meteo3 = meteo/[,c("cas", "T", "Srazky", "Dohlednost", "Stav'")] #SADA s vy
branymi parametry - PRO PREDIKCI

#meteo3 = na.omit (meteo3) #SADA s vybranymi parametry - PRO PREDIKCI

#stav
stav = meteo[,c("cas", "Stav")]

stav <- stav[stav$Stav != "", ] #odstranéni prdzdnych radku

dummymatrix <- model.matrix(~Stav, data = stav) #prevod kategoridlni promén
né "Stav" na bindrni proménné pomoci funkce model.matrix ()

dummymatrix <- dummymatrix[,-1] #odstranéni prvniho sloupce (interceptu)

stav <- cbind(stav, dummymatrix) #pripojeni bindrnich proménnych k puvodnim
datim

#popisnd statistika meteostanice
#primérné hodnoty v jednotlivych rocich

meteo d tl <- meteo2 %>% #pred upravou datasetu

summarise (across(.cols = -c(cas), .fns = list (Minimum = min, Maximum = ma
x, Prum@&r = mean, Medidn = median))) %>%

round (2)
write.table (meteo d tl, file = "meteo d tl.txt", sep = ",", quote = FALSE,
row.names = F)

meteo d t2 <- stav %>% #Cetnost stavu vozovky
count (Stav) $%>%

mutate ("Relativni &etnost" = n/sum(n) * 100)%>% #relativni cetnost v ramc
1 roku

arrange (n)

write.table(meteo d t2, file = "meteo d t2.txt", sep = ",", quote = FALSE,
row.names = F)

##FCD data##

fcd d <- read.csv(".../DP/DP R/fcd dll.csv")

#uprava dat
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fcd dSdatum cas <- strptime(fcd dSdatum cas, "%Y-%m-%d $H:%M") #prevedeni n
a Casovy formdt

o\
(o}
o\
st
o\

order index <- order (as.POSIXct (fcd dS$datum cas, format = "%Y-%m- M

ll))
fcd d <- fcd dlorder index, ]

names (fcd _d) [names (fcd _d) %in% c("datum cas", "vd2", "vd5", "vd8", "vdlO")]
<_

c("cas", "rychl akt", "rychl typ", "m spoleh", "los") #prejmenovani sloup
cu

fcd d <- fed d[,-2] #promazdvani sloupce

fcd dlfcd d == 0] <- NA #v pripadé 0 hodnot se nahradi NA hodnotou
fcd d <- na.omit (fcd d) #promazani NA hodnot

fcd d <= fcd d $>%

mutate (mesic = month(cas), rok = year(cas)) %>% #vytvoreni novych sloupcu
- mésic a rok

mutate (delta rychl = (rychl akt - rychl typ)) #vytvoreni nového sloupce -
rozdil rychlosti typické a aktudlni

#popisnd statistika FCD
#primérné hodnoty v jednotlivych rocich
fcd d tl <- fcd d $>%

group_ by (Rok = rok) %>%

summarise ("Prumérnéd vypoc¢tend rychlost" = round(mean(rychl akt), 3), "Pru
mérnd typickd rychlost" = round(mean(rychl typ), 3), "Primérnid mira spolehl
ivosti" = round(mean(m spoleh), 3), "Prumérny stupen dopravy" = round (mean
(los), 3))
write.table(fcd d tl, file = "fcd d tl.txt", sep = ",", quote = FALSE, row.
names = F)

##Novy dataframe - spojeni meteodat a FCD##

data dll <- merge (meteo2, fcd d, by = "cas")

####PREDIKCE - export dat

data predl <- merge (meteol, fcd d, by = "cas")
write.csv(data predl, file = "...DP 2023/Rstudio/data predl.csv")
data pred2 <- merge (meteo3, fcd d, by = "cas")

data pred2 <- data pred2[,-c(1,7,8,9)]
write.csv(data pred2, file = "...DP 2023/Rstudio/data pred2.csv")

#H###
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#normalita dat

#histogramy
hl = hist(data d11$8T, breaks = 30, ylim = c(0,0.05), col = "aquamarine", xl1
ab = "Teplota vzduchu", ylab = "Hustota pravdépodobnosti", main = "Histogra

m teploty vzduchu", freq = FALSE)
nz t <- fitdistr(data d11$T, "normal")

curve (dnorm(x, mean = nz tSestimate[l], sd = nz tSestimate[2]), add = TRUE,
col = "red", lwd = 3)

h2 = hist(data dl1$Srazky, breaks = 50, col = "aquamarine", xlab = "Sraiky
", ylab = "Hustota pravdépodobnosti", main = "Histogram srazek", freq = FAL
SE)

nz t <- fitdistr(data dl11$Srazky, "normal")

curve (dnorm(x, mean = nz_ tSestimate[l], sd = nz tSestimate[2]), add = TRUE,
col = "red", lwd = 3)

h3 = hist (data dll1$Dohlednost, breaks = 30, col = "aquamarine", xlab = "Doh
lednost", ylab = "Hustota pravdépodobnosti", main = "Histogram dohlednosti
", freq = FALSE)

nz t <- fitdistr(data dll$Dohlednost, "normal")

curve (dnorm(x, mean = nz_ tSestimate[l], sd = nz tSestimate[2]), add = TRUE,
col = "red", lwd = 3)

#histogram stavu vozovky, ktery ale je jen pro zobrazeni cetnosti, nelze ur
Cit normdalnost dat (jen u spojitych velicdin)

pom2 <- stav %$>%
count (Stav) $%>%
arrange (n)

ggplot (meteo d t2, aes(x = Stav, y = n)) +

geom col (fill = "aquamarine", width = 0.5, stat = "identity") +
labs (x = "Stav vozovky", y = "Cetnost", title = "Histogram stavu vozovky
") +

theme bw() +
scale_y continuous () +
theme (axis.text.x = element text(angle = 45, hjust = 1, vjust = 1))

h8 = ggplot(stav, aes(x = Stav)) +

geom bar (fill = "aquamarine") +

labs (x = "Stav vozovky", y = "Cetnost", title = "Histogram stavu vozovky
"o+

theme bw ()
h8 + scale y continuous() +

theme (axis.text.x = element text (vjust = 1, hjust = 1, angle = 45)) +

#koeficienty Sikmosti a Spicatosti
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koef sikmost <- as.data.frame (apply(data dl11[,5:4], 2, skewness)) #koefic
ient Sikmosti

koef spicatost <- as.data.frame(apply(data dl1[,2:4], 2, kurtosis)) #koefic
ient Spicatosti

#Kvantil-kvantilové grafy (g-g plot)

plot (data d11§T)

ggnorm(data dl1ST,main = "Kvantil-kvantilovy graf teploty vzduchu", xlab =
"Teoreticky kvantil", ylab = "Pozorovany kvantil", col = "darkblue", cex=0.
5)

ggline(data dl118T, col = "red", lwd = 2)

plot (data dll$delta t)

ggnorm(data dllSdelta t,main = "Kvantil-kvantilovy graf rozdilu teploty vzd
uchu", xlab = "Teoreticky kvantil", ylab = "Pozorovany kvantil", col = "dar
kblue", cex=0.5)

ggline (data dll$delta t, col = "red", lwd = 2)

plot (data dl1$Tvoz)

ggnorm(data dl1$Tvoz,main = "Kvantil-kvantilovy graf teploty vozovky", xlab
= "Teoreticky kvantil", ylab = "Pozorovany kvantil", col = "darkblue", cex=
0.5)

ggline (data d11$Tvoz, col = "red", lwd = 2)

plot (data dll$Srazky)

ggnorm(data dll$Srazky,main = "Kvantil-kvantilovy graf srazek", xlab = "Teo
reticky kvantil", ylab = "Pozorovany kvantil", col = "darkblue", cex=0.5)
ggline (data dll$Srazky, col = "red", lwd = 2)

plot (data dl1$Vlhkost)

ggnorm(data dl1$Vlhkost,main = "Kvantil-kvantilovy graf vlhkosti", xlab = "
Teoreticky kvantil", ylab = "Pozorovany kvantil", col = "darkblue", cex=0.
S)

ggline (data dl1$Vlhkost, col = "red", lwd = 2)

plot (data dl11$Tlak)

ggnorm(data dl1$Tlak,main = "Kvantil-kvantilovy graf tlaku", xlab = "Teoret
icky kvantil", ylab = "Pozorovany kvantil", col = "darkblue", cex=0.5)
ggline(data d11$Tlak, col = "red", lwd = 2)

plot (data dl11$Rychl v)

ggnorm(data dl1SRychl v,main = "Kvantil-kvantilovy graf rychlosti vétru", x
lab = "Teoreticky kvantil", ylab = "Pozorovany kvantil", col = "darkblue",
cex=0.5)

ggline(data dl11SRychl v, col = "red", lwd = 2)

plot (data dll$Dohlednost)
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ggnorm(data dllS$Dohlednost,main = "Kvantil-kvantilovy graf dohlednosti", x1
ab = "Teoreticky kvantil", ylab "Pozorovany kvantil", col = "darkblue", c
ex=0.5)

ggline (data dll$Dohlednost, col "red", lwd = 2)

#Korelacni analyza
mat k <- merge (meteol,stav, by = "cas")
mat k <- mat k[,-c(1,5,9)]

kor mat <- cor(mat_k, method = "spearman") # vypocet korelacni matice - pro
vedeni Spearmanova testu nezdvislosti

kor mat <- round(kor mat, 2)
library (reshape?2)
kor mat melt <- melt (kor mat)

kor mat melt <- kor mat melt %>%

mutate (Varl = gsub ("Stavmokronasoleno", "S: mokro nasoleno", Varl),
Varl = gsub ("StavmozZnost namrzani", "S: moznost namrzani", Varl),
Varl = gsub ("Stavsucho", "S: sucho", Varl),

Varl = gsub("Stavvlhko", "S: vlhko", Varl),

Varl = gsub ("Stavzbytkova sul", "S: zbytkova sual", Varl),
Varl = gsub ("Tvoz", "T vozovky", Varl),

Varl = gsub("Ros bod", "Rosny bod", Varl),

Varl = gsub ("Srazky", "Srazky", Varl) )

kor mat melt <- kor mat melt $>%

mutate (Var2 = gsub ("Stavmokronasoleno", "S: mokro nasoleno", Var2),
Var2 = gsub ("StavmozZnost namrzani", "S: moznost namrzani", Var2),
Var2 = gsub ("Stavsucho", "S: sucho", Var2),

Var2 = gsub("Stavvlhko", "S: vlhko", Var2),

Var2 = gsub ("Stavzbytkova sul", "S: zbytkova stl", Var2),

Var2 = gsub ("Tvoz", "T vozovky", Var2),

Var2 = gsub("Ros bod", "Rosny bod", Var2),

Var2 = gsub ("Srazky", "Srazky", Var2) )
ggplot (kor mat melt, aes(Varl, Var2, fill = value)) +

geom tile() +

scale fill gradient2(low = "darkgoldenrodl", mid = "white", high = "red",
midpoint = 0) +

theme minimal () +

labs(x = "", y = "", fill = "Korelace", title = "Heatmapa korelac¢ni matic
e", subtitle = "Spearmanuv korelacéni koeficient") +
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theme (axis.text.x=element text(vjust = 1, hjust = 1, angle = 45),

axis.text.y=element text (vjust=0.2))

#vykresleni vyznamnych zdvislosti
##ROSNY BOD-SRAZKY
barvy mesicu <- rainbow(12) # 12 barev pro 12 mésictu

nazvy mesicu <- c("Leden", "Unor", "Btezen", "Duben", "Kvé&ten", "Cerven", "
Cervenec", "Srpen", "Z&¥i", "Rijen", "Listopad", "Prosinec")

plot (meteol$Srazky, meteolS$Ros bod, pch=20, cex=0.5, col=barvy mesiculas.in
teger (data dllS$mesic)], main = "Graf rosného bodu a sréizek",

xlab = "Srazky [mm]", ylab = "Rosny bod [°C]")

legend ("topright", legend=nazvy mesicu, col=barvy mesicu, pch=20, cex=0.8,
title="Mésice")

##ROSNY BOD-TEPLOTA

plot (meteol$T, meteolS$SRos bod, pch=20, cex=0.5, col=barvy mesiculas.integer
(data_dllSmesic)], main = "Graf rosného bodu a teplot",

xlab = "Teplota [°C]", ylab = "Rosny bod [°C]")

legend ("topright", legend=nazvy mesicu, col=barvy mesicu, pch=20, cex=0.8,
title="Mésice")

##TVOZ-TEPLOTA

plot (meteol$T, meteol$Tvoz, pch=20, cex=0.5, col=barvy mesiculas.integer (da
ta dllSmesic)], main = "Graf teplot vozovky a teplot vzduchu",

xlab = "Teplota vzduchu [°C]", ylab = "Teplota vozovky [°C]")

legend ("topright", legend=nazvy mesicu, col=barvy mesicu, pch=20, cex=0.8,
title="Mésice")

##V1hkost-TEPLOTA

plot (meteol$T, meteol$Vlhkost, pch=20, cex=0.5, col=barvy mesiculas.integer
(data_dllSmesic)], main = "Graf vlhkosti a teplot wvzduchu",

xlab = "Teplota vzduchu [°C]", ylab = "Vlhkost vzduchu [%]")

legend("topright", legend=nazvy mesicu, col=barvy mesicu, pch=20, cex=0.8,
title="Mésice")

#koeficienty Sikmosti a Spicatosti

koef sikmost <- as.data.frame(apply(data dl11[,5:4], 2, skewness)) #koeficie
nt Sikmosti

koef spicatost <- as.data.frame(apply(data d11[,2:4], 2, kurtosis)) #koefic
ient Spicatosti

#Regresni analyza

#MODEL 1

modell <- lm(delta rychl ~ T + Srazky + Dohlednost, data = data dll)
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summary (modell)

plot (modell)

gt (0.05, 283680)
gf (0.05, 3, 283680)

#VYHODNOCENI MODELU

reg koef <- summary (modell) Scoefficients[, "Estimate"] #vypis t hodnot z vy
sledkl modelu

t hodn <- summary(modell)$coefficients[, "t value"] #vypis t hodnot z vysle
dki modelu

st _vol <- 283680 #urceni stupnid volnosti z vysledkd modelu (pocet pozorovan
i - pocet odhadovanych parametri - 1.)

t 0025 <- gt (0.025, st vol) #vypocet hodnoty kvantilu t 0.025 (hodnota t-ho
dnoty, ktera odpovida 2.5% kvantilu t-rozdéleni)

##T

index <- which (names (t _hodn) == "T") #index jednotlivé proménné v modelu
koef <- summary (modell) $Scoefficients[index, "Estimate']

odch <- summary (modell) Scoefficients[index, "Std. Error"]

inspol <- c(koef - t 0025 * odch, koef + t 0025 * odch) #vypocet intervalu
spolehlivosti

cat ("Interval spolehlivosti pro regresni koeficient T:", round(inspol, 5))
gt (0.05, 283680) #urceni kritické hodnoty t-testu

gf (0.05, 4, 28419) ##urceni kritické hodnoty f-testu

##Srazky

index2 <- which(names (t hodn) == "Srazky") #index jednotlivé proménné v mod
elu

koef2 <- summary (modell) Scoefficients[index2, "Estimate"]
odch2 <- summary (modell) Scoefficients[index2, "Std. Error"]

inspol2 <- c(koef2 - t 0025 * odch2, koef2 + t 0025 * odch2) #vypocet inter
valu spolehlivosti

cat ("Interval spolehlivosti pro regresni koeficient Srazky:", round(inspol
2, 5))

##Dohlednost
index3 <- which(names (t hodn) == "Dohlednost") #index jednotlivé proménné v
modelu

koef3 <- summary (modell) $Scoefficients[index3, "Estimate"]
odch3 <- summary (modell) Scoefficients[index3, "Std. Error"]

inspol3 <- c(koef3 - t 0025 * odch3, koef3 + t 0025 * odch3) #vypocet inter
valu spolehlivosti
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cat ("Interval spolehlivosti pro regresni koeficient Dohlednost:", round(ins
pol3, 5))

##V1hkost

index4 <- which(names (t hodn) == "Vlhkost") #index jednotlivé proménné v mo
delu

koefd <- summary (modell) Scoefficients[index4, "Estimate"]

odch4 <- summary (modell) Scoefficients[index4, "Std. Error"]

inspol4 <- c(koef4 - t 0025 * odchd4, koef4 + t 0025 * odch4) #vypocet inter
valu spolehlivosti

cat ("Interval spolehlivosti pro regresni koeficient Vlhkost:", round(inspol
4, 5))

#UPRAVA MODELU 1 PO VYRAZENI VYBRANYCH PROMENNCYH
modell 2 <- Im(delta rychl ~ T + Srazky, data = data dll)
summary (modell 2)

plot (modell 2)

modell 3 <- Im(delta rychl ~ T + Srazky, data = data dll)
summary (modell 3)
plot (modell 3)
##MODEL 2 - BINOMICKE ROZDELENI
data dl12 <- data dll
data dl12 <- merge(data dl12, stav, by = "cas")
names (data dl112) [names (data dl12) %in% c("Stavmokro nasoleno", "StavmozZnost
namrzani", "Stavsucho", "Stavvlhko", "Stavzbytkova stl")] <-
c("C _moknas", "C namr", "C such", "C vlh", "C zbsul") #prejmenovani sloup
cu

data dll2$kateg r <- ifelse(data dll2S8delta rychl <= -20, 1, # kategorie 1:
sniZeni rychlosti vétsi nez 20 km/h

0) # kategorie 2: rychlost se nesnizila

model3 <- glm(kateg r ~ C moknas + C namr + C such + C vlh + C zbsul, dat
a = data dl112, family = binomial()) #bindrni logistickd regrese pomoci GLM

summary (model3)

#UPRAVA MODELU 2 PO VYRAZENI VYBRANYCH PROMENNCYH

modeld4 <- glm(kateg r ~ C namr + C such + C vlh, data = data dl112, family
= binomial ())

summary (model4)
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4. Skript — Predikce datovy set 1

library (dplyr)

library (kknn)

library (caret)

library (stats)

library (randomForest)

library (ggplot2)

datal <- read.csv("...DP 2023/Rstudio/data predl.csv")
datal <- datall[,-c(1,2,11,12,13)] #promazdvdani sloupcu
datal <- datal[datal$Stav != "", ]

datal = sample n(datal, size=20000)

#Rozdéleni na trénovaci a testovaci data

set.seed (123) #generovani nahodného c¢isla

index <- sample(l:nrow(datal), size = 0.8 * nrow(datal)) #koeficient 0.8 ro
zdéli data v poméru 80:20

train datal <- datal[index, ] #trénovaci data

test datal <- datal[-index, ] #testovaci data

control <- trainControl (method = "cv", number = 10) #kontrola krizZové valid
ace

#prevedeni kategorickych proménnych na faktor

train datal$Stav <- as.factor(train datalS$Stav)

test datal$Stav <- as.factor(test datal$Stav)

#RANDOM FOREST

#model

set.seed (123)

rf model <- randomForest (rychl akt ~ ., data = train datal) #trénovani
rf pred <- predict(rf model, newdata = test datal) #predikce

rf rmse <- sqrt(mean((test datalSrychl akt - rf pred)”"2)) #vypocet RMSE
#vystupy

cat ("Nahodné lesy RMSE:", rf rmse, "\n")

print (rf model)

summary (rf model)

plot (rf model)

imp <- round(importance (rf model),2) #diulezZitost proménnych

varImpPlot (rf model, pch = 19, col = "darkgreen", main = "DileZitost promén
nych")
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mae rf <- mean (abs(test datalSrychl akt - rf pred)) #chyba MAE
cat ("Ndhodné lesy MAE:", mae, "\n")
#grafy

n <- 100 #prvnich 100 rdadku z testovaci sady

x = 1l:n
plot(x, test datal$rychl akt[l:n], col = "red", type = "1", lwd=2,

main = "P¥edpov&d rychlosti (Random forest)", xlab = "Cas", ylab = "Ry
chlost")
lines(x, rf pred[l:n], col = "blue", lwd=2)
legend ("topright", legend = c("Skutecnd rychlost", "Predikovanad rychlost
ll),

fill = c("red", "blue"), col = 2:3, adj = c(0, 0.6))

##K-NEAREST NEIGHBOR

# Normalizace spojitych proménnych

numeric vars <- c("T", "Ros bod", "Tvoz", "Srazky", "Vlhkost", "Dohlednost
ll)

preprocessing params <- preProcess(train datal[, numeric vars], method = c
("center", "scale"))

train data norml <- predict (preprocessing params, train datal[, numeric var

s])

test data norml <- predict (preprocessing params, test datal[, numeric var
s])

train data norml$Stav <- train datalS$Stav

train data normlSrychl akt <- train datal$rychl akt
test data norml$Stav <- test datal$Stav

test data normlS$rychl akt <- test datal$rychl akt

#tuneGrid = expand.grid(k = c¢(5,8,10,15))

#knn model <- train(rychl akt ~ ., data = train data norml, method = "knn",
trControl = control, tuneGrid = tuneGrid) #s kolika k ma model nejlepsi vys
ledek

#model

knn model k1 <- train(rychl akt ~ ., data = train data norml, method = "kkn
n", trControl = control, k=1) #trénovani - k=1

knn pred k1l <- predict (knn model k1, newdata = test data norml) #predikce

knn rmse k1l <- sqgrt (mean((test data norml$rychl akt - knn pred kl)"2)) #vyp
ocet RMSE

knn model k5 <- train(rychl akt ~ ., data = train data norml, method = "kkn
n", trControl = control, k=5) #trénovani - k=5

knn pred k5 <- predict (knn model k5, newdata = test data norml)
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knn rmse k5 <- sqgrt (mean((test data normlSrychl akt - knn pred k5)"2))

knn model k10 <- train(rychl akt ~ ., data = train data norml, method = "kk
nn", trControl = control, k=10) #trénovani - k=10

knn pred k10 <- predict (knn model k10, newdata = test data norml)
knn rmse k10 <- sqgrt(mean((test data normlSrychl akt - knn pred k10)"2))
mae knn <- mean (abs (test datalSrychl akt - knn pred k10)) #chyba MAE
#vystupy

cat ("k-NN k=1 RMSE:", knn rmse k1, "\n")

cat ("k-NN k=5 RMSE:", knn rmse k5, "\n")

cat ("k-NN k=10 RMSE:", knn rmse k25, "\n")

cat ("k-NN k=10 MAE:", mae knn, "\n")

print (knn model)

summary (knn_model)

plot (knn_model)

#graf pro k = 1

plot(x, test data norml$rychl akt[l:n], col = "red", type = "1", lwd=2,
main = "Predikce rychlosti pro k = 1", xlab = "Cas", ylab = "Rychlost

ll)

lines(x, knn pred k1[1l:n], col = "blue", lwd=2)

legend ("topright", legend = c("Skutecnad rychlost", "Predikovand rychlost
"),

fill = c("red", "blue"), col = 2:3, adj = c(0, 0.6))

#graf pro k = 5

plot (x, test data norml$rychl akt[l:n], col = "red", type = "1", lwd=2,
main = "Predikce rychlosti pro k = 5", xlab = "Cas", ylab = "Rychlost

")

lines(x, knn pred k5[1:n], col = "blue", lwd=2)

legend ("topright", legend = c("Skutecnad rychlost", "Predikovand rychlost
"),

fill = c¢c("red", "blue"), col = 2:3, adj = c(0, 0.6))

#graf pro k = 10

plot (x, test data norml$rychl akt[l:n], col = "red", type = "1", lwd=2,
main = "Predikce rychlosti pro k = 10", xlab = "Cas", ylab = "Rychlost

")

lines(x, knn pred kl0[1l:n], col = "blue", lwd=2)

legend ("topright", 1legend = c("Skutec¢nad rychlost", "Predikovana rychlost
"),

fill = c("red", "blue"), col = 2:3, adj = c(0, 0.6))
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#LINEARNI REGRESE
linear model <- Im(rychl akt ~ ., data = train datal) #Trénovani
linear pred <- predict(linear model, newdata = test datal) #predikce

linear rmse <- sqgrt (mean((test datal$rychl akt - linear pred)”2)) #vypocet
RMSE

print (linear model)

summary (linear model)

plot (linear model)

mae 1lm <- mean (abs(test datal$rychl akt - linear pred)) #chyba MAE
cat ("Linedrni regrese RMSE:", linear rmse, "\n")

cat ("Linedrni regrese MAE:", mae 1m, "\n")

#graf
plot (x, test_datal$rychl_akt[1:n], col = "red", type = "1", lwd=2,
main = "Predikce rychlosti (linedrni model)", xlab = "Cas", ylab = "Ry
chlost")
lines(x, linear pred[l:n], col = "blue", lwd=2)

legend ("topright", legend = c("Skutecna rychlost", "Predikovanad rychlost
ll),

fill = c("red", "blue"), col = 2:3, adj = c(0, 0.6))

vysl = data.frame (Typ = c("Random Forest", "KNN", "Linedrni"), RMSE = c(rf
rmse, knn rmse k10, linear rmse), MAE = c(mae rf, mae knn, mae 1lm))

prumer = mean(datal$rychl akt)

vysl = vysl %>%

mutate (rel ch = RMSE/prumer)
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5. Skript — Predikce datovy set 2

library (dplyr)
library (kknn)
library (caret)
library (stats)
library (randomForest)

library (ggplot2)

datal <- read.csv("...DP 2023/Rstudio/data pred2.csv")
datal <- datall[,-c(l)] #promazdvdni sloupcu
datal <- datal[datal$Stav != "", ]

datal = sample n(datal, size=20000)
#Rozdéleni na trénovaci a testovaci data
set.seed (123) #generovani nahodného c¢isla

index <- sample(l:nrow(datal), size = 0.8 * nrow(datal)) #koeficient 0.8 ro
zdéli data v poméru 80:20

train datal <- datal[index, ] #trénovaci data

test datal <- datal[-index, ] #testovaci data

control <- trainControl (method = "cv", number = 10) #kontrola krizZové valid
ace

#prevedeni kategorickych proménnych na faktor

train datal$Stav <- as.factor(train datalS$Stav)

test datal$Stav <- as.factor(test datal$Stav)

#RANDOM FOREST

#model

set.seed (123)

rf model <- randomForest (rychl akt ~ ., data = train datal) #trénovani
rf pred <- predict(rf model, newdata = test datal) #predikce

rf rmse <- sqrt(mean((test datalSrychl akt - rf pred)”"2)) #vypocet RMSE
#vystupy

cat ("Nahodné lesy RMSE:", rf rmse, "\n")

print (rf model)

summary (rf model)

plot (rf model)

round (importance (rf model),2) #didleZitost proménnych

varImpPlot (rf model, pch = 19, col = "darkgreen", main = "DileZitost promén
nych")
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mae rf <- mean(abs(test datal$rychl akt - rf pred)) #chyba MAE
cat ("Ndhodné lesy MAE:", mae, "\n")
#grafy

n <- 100 #prvnich 100 rdadku z testovaci sady

x = 1:n
plot (x, test_datal$rychl_akt[lzn], col = "red", type = "1", lwd=2,

main = "P¥edpovéd rychlosti 2 (Random forest)", xlab = "Cas", ylab = "
Rychlost™)
lines(x, rf pred[l:n], col = "blue", lwd=2)
legend ("topright", 1legend = c("Skutec¢nad rychlost", "Predikovanad rychlost
ll),

fill = c("red", "blue"), col = 2:3, adj = c(0, 0.6))

##K-NEAREST NEIGHBOR

# Normalizace spojitych proménnych

numeric vars <- c("T", "Srazky", "Dohlednost")

preprocessing params <- preProcess(train datal[, numeric vars], method = c
("center", "scale"))

train data norml <- predict (preprocessing params, train datal[, numeric_ var
s1)

test data norml <- predict (preprocessing params, test datal[, numeric var

s1)

train data normlS$Stav <- train datal$Stav

train data normlSrychl akt <- train datal$rychl akt
test data norml$Stav <- test datal$Stav

test data normlS$rychl akt <- test datalS$rychl akt

#model
knn model kl <- train(rychl akt ~ ., data = train data norml, method = "kkn
n", trControl = control, k=1) #trénovani - k=1

knn pred kl <- predict(knn model k1, newdata = test data norml) #predikce

knn rmse k1l <- sqgrt (mean((test data norml$rychl akt - knn pred kl)"2)) #vyp
ocet RMSE

knn model k5 <- train(rychl akt ~ ., data = train data norml, method = "kkn
n", trControl = control, k=5) #trénovani - k=5

knn pred k5 <- predict (knn model k5, newdata = test data norml)
knn rmse k5 <- sqgrt (mean((test data norml$rychl akt - knn pred k5)"2))

knn model k10 <- train(rychl akt ~ ., data = train data norml, method = "kk
nn", trControl = control, k=10) #trénovdani - k=10

knn pred k10 <- predict (knn model k10, newdata = test data norml)

knn rmse k10 <- sqgrt(mean((test data norml$rychl akt - knn pred k10)"2))

30



mae knn <- mean (abs (test datalSrychl akt - knn pred k10)) #chyba MAE
#vystupy

cat ("k-NN k=1 RMSE:", knn rmse k1, "\n")

cat ("k-NN k=5 RMSE:", knn rmse k5, "\n")

cat ("k-NN k=10 RMSE:", knn rmse k10, "\n")

cat ("k-NN k=10 MAE:", mae knn, "\n")

print (knn model k10)

summary (knn _model k10)

plot (knn _model k10)

#graf pro k = 1

plot(x, test data norml$rychl akt[l:n], col = "red", type = "1", lwd=l.5,
main = "Predikce rychlosti pro k = 1", xlab = "Cas", ylab = "Rychlost

ll)

lines(x, knn pred k1[1:n], col = "blue", lwd=1l.5)

legend ("topright", legend = c("Skutec¢néd rychlost", "Predikovand rychlost
ll),

fill = c("red", "blue"), col = 2:3, adj = c(0, 0.6))

#graf pro k = 5

plot(x, test data norml$rychl akt[l:n], col = "red", type = "1", lwd=2,
main = "Predikce rychlosti pro k = 5", xlab = "Cas", ylab = "Rychlost

")

lines(x, knn pred k5[1:n], col = "blue", lwd=2)

legend ("topright", legend = c("Skutec¢néd rychlost", "Predikovand rychlost
"),

£fill = c("red", "blue"), col = 2:3, adj = c(0, 0.6))

#graf pro k = 10

plot (x, test data norml$rychl akt[l:n], col = "red", type = "1", lwd=2,
main = "Predikce rychlosti 2 pro k = 10", xlab = "Cas", ylab = "Rychlo

St")

lines(x, knn pred k10[1l:n], col = "blue", lwd=2)

legend ("topright", 1legend = c("Skutec¢nad rychlost", "Predikovana rychlost
"),

fill = c("red", "blue"), col = 2:3, adj = c(0, 0.6))

#LINEARNI REGRESE

linear model <- Im(rychl akt ~ ., data = train datal) #Trénovani

linear pred <- predict(linear model, newdata = test datal) #predikce
linear rmse <- sqgrt (mean((test datalSrychl akt - linear pred)”"2)) #vypocet
RMSE
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summary (linear model)

plot (linear model)

mae Ilm <- mean (abs(test datalS$rychl akt - linear pred)) #chyba MAE
cat ("Linedrni regrese RMSE:", linear rmse, "\n")

cat ("Linedrni regrese MAE:", mae lm, "\n")

#graf
plot(x, test datal$rychl akt[l:n], col = "red", type = "1", lwd=2,
main = "Predikce rychlosti 2 (linedrni model)", xlab = "Cas", ylab = "
Rychlost")
lines(x, linear pred[l:n], col = "blue", lwd=2)

legend ("topright", legend = c("Skutec¢néd rychlost", "Predikovand rychlost
"),

fill = c("red", "blue"), col = 2:3, adj = c(0, 0.6))

vysl = data.frame(Typ = c("Random Forest", "KNN", "Linearni"), RMSE = c(rf
rmse, knn rmse k10, linear rmse), MAE = c(mae_rf, mae knn, mae_ 1lm))

prumer = mean(datal$rychl akt)
vysl = vysl %>%
mutate (rel ch = RMSE/prumer)

ggplot (vysl, aes(x = Typ, y = RMSE, fill = Typ)) +

geom bar (fill = "blue", width = 0.2, stat = "identity") +

labs(x = "Typ modelu", y = "RMSE", title = "Grafické vyjadreni RMSE chyby
") +

theme bw ()
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