# Documentation for 3dforest R script

0) Notes
Author:

Jan Hrcek (janhrcek@gmail.com)

University of South Bohemia, Faculty of Biological Sciences

and Biology Center, Czech Academy of Sciences

Branisovska 31, Ceske Budejovice 37005,
Czech Republic

This script is intended for 3D and 2D visualization of forest plots. Currently, the script can plot thousands of trees in reasonable time on personal computer. The most time demanding task is rendering transparent objects. The speed also dependends on screen resolution.
1) install R with packages rgl and tripack
R can be downloaded from http://www.r-project.org/
install the required packages by selecting Packages / instal packages... in the menu.
Then create your working directory (i.e. on the desktop), right-click on R shortcut on the desktop, select properties and set the working path to your directory. Copy the file 3dforest.r into your directory. If you got an example .RData file, copy it there as well.
then run R

load the 3d forest script:

source("3dforest.r")

2) prepare the data in excel. the collumns should be in the following order and the rows should be individual trees:

	baseX
	baseY
	baseZ
	td
	th
	cd
	ch
	c.shape
	c.color
	c.transparency


baseX, baseY and baseZ are coordinates of the tree base (baseZ is altitude, use zero if you have not measured it)
td - trunk diameter (DBH) [m]!, has to be more than zero

th - trunk height [m], has to be more than zero

cd - crown diameter [m], has to be more than zero
ch - crown height [m], has to be more than zero

c.shape can be either cylinder, ellipsoid, cone or revcone
c.color can be any of R colors. see ?palette or colors() [some nice green colors: chartreuse4, darkgreen, chartreuse3, olivedrab, olivedrab3, olivedrab4, palegreen4]

c.transparency is alpha value from 0 to 1. one means no transparency.
3) load the data into R. 

forest.1 <- read.delim("clipboard", header=T)

# check the imported data

summary(forest.1)
4) plot the data

library(rgl)

open3d()

aspect3d("iso")
plot.trees(forest.1) # plots all the trees in the dataset

plot.trees(forest.1[1:500,]) # plots first 500 trees in the dataset

axes3d() # adds default axes
plot.discs(forest.1) # plots the trees from the dataset as discs and sets the viewpoint from the top.
# while using this function, do not use the default axes3d(), but instead add the axes manually like in

# the following example:

ticks.at<- c(seq(-5,20,by=5)) # where the tickmarks should be
#pos means where the axis should start c(x,y,z)
axis3d('x--', at = ticks.at, pos=c(0,-5,0), tick=T, labels=T)
axis3d('y--', at = ticks.at, pos=c(-5,0,0), tick=T, labels=T)

axis3d('x+-', at = ticks.at, pos=c(0,20,0), tick=F, labels=F)

axis3d('y+-', at = ticks.at, pos=c(20,0,0), tick=F, labels=F)

sface(forest.1$baseX, forest.1$baseY, forest.1$baseZ, col= "darkkhaki", alpha= 0.4)
# renders and plots a surface from measurements at tree base. Alternatively you could supply

# any number of points with measured altitude in this format

5) export the image
either by print screen or rgl.snapshot("a.png")
animation can be produced by batch export of the images followed by compilation within a graphic program.

See documentation to rgl package for functions changing viewpoint, rotation or zoom from the command line.
6) example copy and paste code (with my .RData file loaded)

### EXAMPLE 1 ###

library(rgl)

op <- options(digits.secs=6) #this measures time needed for plotting

before.1<-Sys.time()         #this measures time

open3d()

aspect3d("iso")

plot.trees(forest.1)

sface(forest.1$baseX, forest.1$baseY, forest.1$baseZ, col= "darkkhaki", alpha= 0.4)

axes3d()

op <- options(digits.secs=6) #this measures time
after.1<-Sys.time()
#this measures time

after.1-before.1       #this measures time

### end of EXAMPLE 1 ###

### EXAMPLE 2 ###

library(rgl)

open3d()

aspect3d("iso")

plot.discs(forest.1)

ticks.at<- c(seq(-5,20,by=5))

# where the tickmarks should be

#pos means where the axis should start c(x,y,z)
axis3d('x--', at = ticks.at, pos=c(0,-5,1))

axis3d('y--', at = ticks.at, pos=c(-5,0,1))

axis3d('x+-', at = ticks.at, pos=c(0,20,1), tick=F, labels=F)

axis3d('y+-', at = ticks.at, pos=c(20,0,1), tick=F, labels=F)

### end of EXAMPLE 2 ###
