#1. EXTRACT THE DATA, PLOT AND SAVE GRAPH (change input file name as required)

require(KernSmooth)
profile <- read.table("rawS22.txt")
x <- profile$position
y <- profile$length
win.graph(width = 7, height = 7, pointsize = 12)
raw <- plot(x,y, xlab="position", ylab="length", col="black")
savePlot(raw, filename="raw_data")

#2. CALCULATION OF OPTIMIZED BANDWIDTH FOR FITTING AND INSPECTION OF THE LAST 10 NUMBERS
IN DATA 


h<-dpill(x,y) #this is the calculation of the optimized bandwidth for the kernel as in KernSmooth package
h             #displays h value
tail(x,10)    #this command displays the last 10 point of x: choose last multiple of desired smoothing interpolation interval at the end of x and change Endpoint value in the next line
Endpoint <- 10
Datagrid <- (Endpoint/0.1)+1 #choose desired interval at denominator 
Datagrid      #displays calculated number of interpolated points

#3. FIT AND PLOT POLYNOMIALS USING BANDWIDTH h (AND DESIRED MULTIPLES FOR MORE SMOOTHNESS) CALCULATED IN STEP 2 

fit <- locpoly(x,y, degree=2, bandwidth=h, gridsize=Datagrid, range.x=c(0, Endpoint))
fit1 <- locpoly(x,y, degree=2, bandwidth=2*h, gridsize=Datagrid, range.x=c(0, Endpoint))
fit2 <- locpoly(x,y, degree=2, bandwidth=4*h, gridsize=Datagrid, range.x=c(0, Endpoint))
fit3 <- locpoly(x,y, degree=2, bandwidth=6*h, gridsize=Datagrid, range.x=c(0, Endpoint))
fit4 <- locpoly(x,y, degree=2, bandwidth=8*h, gridsize=Datagrid, range.x=c(0, Endpoint))
plot(x, y, xlab="interpolated position", ylab="estimated length")
lines(fit, col="yellow", type="l", lwd=4)
lines(fit1, col="orange", type="l", lwd=4)
lines(fit2, col="green", type="l", lwd=4)
lines(fit3, col="blue", type="l", lwd=4)
lines(fit4, col="red", type="l", lwd=4)

#4. CALCULATION AND PLOT OF CORRESPONDING DERIVATIVES 

der <- locpoly(x,y, drv=1, degree=2, bandwidth=h, gridsize=Datagrid, range.x=c(0, Endpoint))
der1 <- locpoly(x,y, drv=1, degree=2, bandwidth=2*h, gridsize=Datagrid, range.x=c(0, Endpoint))
der2 <- locpoly(x,y, drv=1, degree=2, bandwidth=4*h, gridsize=Datagrid, range.x=c(0, Endpoint))
der3 <- locpoly(x,y, drv=1, degree=2, bandwidth=6*h, gridsize=Datagrid, range.x=c(0, Endpoint))
der4 <- locpoly(x,y, drv=1, degree=2, bandwidth=8*h, gridsize=Datagrid, range.x=c(0, Endpoint))
win.graph(width = 7, height = 7, pointsize = 12)
plot(der, col="yellow", xlab="interpolated position", ylab="dl/dx", type="l", lwd=4)
lines(der1, col="orange", type="l", lwd=4)
lines(der2, col="green", type="l", lwd=4)
lines(der3, col="blue", type="l", lwd=4)
lines(der4, col="red", type="l", lwd=4)

#5. SAVE ALL DATA AND CLEAR OBJECTS (change column label in output file as appropriate)

alldata <- list(fit_h=fit, fit_2h=fit1, fit_4h=fit2, fit_6h=fit3, fit_8h=fit4, der_h=der, der_2h=der1, der_4h=der2, der_6h=der3, der_8h=der4) 
write.table(alldata, sep="\t", file="Summary_Fitted.txt", col.names=NA)
rm(list=ls(all=TRUE))

