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Figure 2.1 Cities in Europe in which highly cited papers were published
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GetMap.bbox(longitute_Range, latitute_Range, center, size=c(640, 640), destfile="MyTile.png”,
MINIMUMSIZE = FALSE, RETURNIMAGE=TRUE, GRAYSCALE = FALSE, ... )

EAINZE 44 29 4 9t F8 PoE PlotOnStaticMap()e]th. o] Folx 2 WA o4
MyMap2 GetMap.bbox() &4+& 3 A H A= AA (map object) o], th3} 22 o8 719
Q5L A3 ek

PlotOnStaticMap(MyMap, latitute_value, longitute_value, destfile, FUN=points, col, pch, cex,
zoom=NULL, size=c(640, 640), add=FALSE, FUN = points, mar=c(0, 0, 0, 0), ...)
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4. R & A
4.1. &0 Jef 2 Y&

T2 AEE 835 A EA (environmental issues), 7] A& A (atmospheric phenomena) 5 =}
HEE thFet Fore] tlolHE 28 4 ok 2y @A RolA AFH I Y oA W9
7184 e 71Z WS o]&sto] vlolHE R8T 4 Utk thFe Foko dlolHel tE &
ARRE BHor A7) fafiA= o] 7HA] FejY] Tz o] o] ApHoltt o] F 35t
E Ao 73 AR 2 7R FAZHEZE B & = R T ChartOnStaticMap()
< stk dE T4 TEE BRo £5FH Jon, T4 JE A dAE vk
Zot

ChartOnStaticMap(MyMap, latitute_value, longitute_value, plots, destfile, options, par, legend,

newPlotSizeX=0.05, newPlotSizeY=newPlotSizeX, xCenter=2, yCenter=2,
size, TrueProj, FUN=points, col, pch, cex, ...)
O Ay oA

e Step 1: PlotOnStaticMap & ©] 83} google mapS &=

e Step2: A%, Y= E map FEE HI

e Step 3: newPlotSizeX, newPlotSizeY, xCenter, yCenter?] kol ulz} A= $Joj M=z 282

aelz A4S A
e Step 4: ALtE 2= X0 2= B4

Table 4.1 The arguments of ChartOnStaticMap

Arguments Description
MyMap optional map object to be passed
latitude_value vector latitude values to be overlaid

longitude_value vector longitude values to be overlaid

expression vector plots(charts) object to be overlaid; it must be ’expression’ type.

plots Expression objects are special language objects which contain parsed but unevalu-
ated R statements. A statement is a syntactically correct collection of tokens
options additional options for each plots
par graphical parameters for plots which be overlaid
legend legend to background map
plots’ x-axis proportion of the background map; It is between 0 and 1. If the number
newPlotSizeX of this parameter less than the number of plots, then this value repeat the given

value for plots

plots’ y-axis proportion of the background map; Other properties are same to New-

newPlotSizeY .
PlotSizeX
horizontal position of latitude and longitude on the plots; The available values are
xCenter 1: left, 2: middle, 3: right. If the number of this parameter less than the number of
plots, then this value repeat the given value for plots
yCenter vertical position of latitude and longitude on the plots; The available values are 1:
bottom, 2: middel, 3: top. Other properties are same to xCenter
size desired size of the map tile image; defaluts to maximum size returned by the Google
Server, which is 640x640 pixels
TrueProj set to FALSE if you are willing to accept some degree of inaccuracy in the mapping;

Other properties refer the argument to PlotOnStaticMap

ChartOnStaticMap() 42 2 94+ Table 4.13} 2t} Table 4.19 A] MyMap, latitute_value,
g3 okd Q14 E, MyMap2 X% 24| o] 11, latitute_value2} lon-

)

longitute_value, plots2 HF= A
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Table 4.2 Sample code: Rectangle graph

% Including the ’sgPackage’ which contains the function ’ChartOnStaticMap()’ and sample data
library (sgPackage)

% Setting the latitude and longitude to create the background google map
BGlat = ¢(34.0, 37.7) BGlon = ¢(126.5, 128.0)

% Creating a map object

MyMap = GetMap.bbox(BGlat, BGlon, c(mean(BGlat), mean(BGlon)), size=c(560,640),
maptype = ”terrain”)

PlotOnStaticMap(MyMap)

% Reading data and creating the plots which overlaid with google map.

plots = ¢()

options = c()

for(i in 1:16) {
plots[i] = expression(plot(c(0,12000000), ¢(0,60), type="n", axes=F, xlab="", ylab=""))
options[i] = expression(rect(0,0,GRDPS$est_population][i],
GRDP$GRDP_per_head[i], col="red”))

}

% Setting the legend.
myLeg = expression(legend(” bottomright”, title="GRDP (area) for 2010”, bg="white”,
legend=c(”x-axis : estimated population”, ”y-axis : GRDP per head”)))

% Drawing the plot on the google map
ChartOnStaticMap(MyMap, GRDP$latitude, GRDP$longitude, plots=plots, options=options,
legend=myLeg, newPlotSizeX=0.1)

Table 4.2 Figure 4.4 A4Ztg @z o] R F=olt}. RAWAA dA A ChartOnStaticMap() &
42 o] 8317 Y HANAE sZ38t} o] HF Aol ChartOnStaticMap() 59 BE oA
ol Bl 7} L= o] 9o, Figure 4.491 A ©] &3 GRDP dlo| g 3 £33t o g}y, FiA dA =
T2 A5 A3t R A o]xof ZhA2Th A AR DA A AR} e THE T
£E A5k, A @A A ChartOnStaticMap() 58 ©]§3t] 2H=E 72 A& ol
t}.
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Table A.1 R code: ChartOnStaticMap

ChartOnStaticMap = function(MyMap, lat, lon, plots, options=NULL, par=NULL, legend=NULL,
newPlotSizeX=0.05, newPlotSizeY=newPlotSizeX, xCenter=2, yCenter=2, destfile,
zoom = NULL, size = c¢(640, 640), GRAYSCALE = FALSE, add = FALSE,
mar = ¢(0, 0, 0, 0), NEWMAP = TRUE, TrueProj = TRUE, axes = FALSE, verbose = 1)
{
if (add) tmp = PlotOnStaticMap(MyMap, destfile=destfile, zoom=zoom, size=size,
GRAYSCALE=GRAYSCALE, add=add, mar=mar, NEWMAP=NEWMAP,
TrueProj=TrueProj, axes=axes, verbose=verbose)

if(is.expression(plots)) {
if(length(lat)==length(lon) && length(lat)==Ilength(plots)) {
if(is.expression(legend)) {
eval(legend)
}
if (TrueProj) {
Rcoords = LatLon2XY .centered(MyMap, lat = lat, lon = lon)
} else {
Rcoords = list(newY = lat, newX = lon)

}

newX = Rcoords$newX
newY = Rcoords$newY

x2 = size[1]/2
x1 = -x2;
y2 = size[2]/2
vyl =-y2;

propX = (newX-x1)/size[1]
propY = (newY-yl)/size[2];

if(length(newPlotSizeX) <length(lat)) newPlotSizeX = rep(newPlotSizeX,length(lat))
if(length(newPlotSizeY) <length(lat)) newPlotSizeY = rep(newPlotSizeY length(lat))
if(length(xCenter)<length(lat)) xCenter = rep(xCenter,length(lat))
if(length(yCenter)<length(lat)) yCenter = rep(yCenter,length(lat))

if(is.expression(par) && (length(par)jlength(lat))) par = rep(par,length(lat))

for(i in 1:length(lat)) {
newPlotX1=c(); newPlotX2=c(); newPlotY1=c(); newPlotY2=c();
if(xCenter[i]==1) {
newPlotX1 = propX][i]
newPlotX2 = propX[i]+newPlotSizeX][i];
} else if(xCenter[i]==2) {
newPlotX1 = propX]i]-newPlotSizeX][i]/2
newPlotX2 = propX[i]4+newPlotSizeX]i]/2
} else if(xCenter[i]==3) {
newPlotX1 = propX[i]-newPlotSizeX][i]
newPlotX2 = propX][i];
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if(yCenter[i]==1) {
newPlotY1 = propY]i]
newPlotY2 = propY/[i]+newPlotSizeY[i];
} else if(yCenter[i]==2) {
newPlotY1 = propY|[i]-newPlotSizeY][i] /2
newPlotY2 = propY|[i]+newPlotSizeY[i]/2;
} else if(yCenter[i]==3) {
newPlotY1 = propY][i]-newPlotSizeY[i]
newPlotY2 = propY]i];

}

par(plt=c(newPlotX1, newPlotX2, newPlotY1, newPlotY2), new=TRUE)
plot.new()
if(is.expression(par)) eval(par[i])
eval(plotsli])
if(is.expression(options)) eval(options[i])
par(”plt”)
}
} else {
print("ERROR: You must have the same length for latitude, longitude and plots.”)
¥
} else {

print(”ERROR: You must input the expression object for plots parameter.”)
}

if(lis.null(par) && lis.expression(par)) print(”ERRER: You must input the expression object
for par parameter.”)

if(lis.null(legend) && lis.expression(legend)) print(”ERRER: You must input the expression object
for legend parameter.”)

if(lis.null(options) && lis.expression(options)) print(”ERRER: You must input the expression object
for options parameter.”)
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Abstract

Google map has become one of the most recognized and comfortable means for
providing statistical information of geographically referenced data. In this article, we
introduce R functions to embed google map images on R interface and develop a func-
tion to represent statistical graphs such as bar graph, pie chart, and rectangle graph

on a google map images.
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