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Polygon
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GIS GDAL, ORG, shapelib
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3 sp

DCluster spdep
geoR spgrass6
geoRglm  spgwr
GeoXp splancs
gstat svcR

maptools  trip

rgdal (spgpc)

[0 spGDAL, spmatools, spprojd spd rgdal
0Jo000oOoo00oo0(@oo)

00000000000000000 000 s00000000000000 p.3 << ||«||»]||T]] x|




4 sp

CRS-class DMS-class

GridTopology-class _ine-class

Lines-class Polygon-class

Polygons-class Spatial-class

SpatialGrid-class SpatialGridDataFrame-class
SpatialLines-class SpatialLinesDataFrame-class
SpatialPixels-class SpatialPixcelsDataFrame-class
SpatialPoints-class SpatialPointsDataFrame-class
SpatialPolygons-class  SpatialPolygonsDataFrame-class
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5 Line
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6 Lines

-
W
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8 SpatialLinesDataFrame

SpatialLines

Length
56658
2165
565485
55
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9 Polygon
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10 Polygons
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11 SpatialPolygons

pro4string

I

7

1D
@

1D
e
>
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12 SpatialPolygonsDataFrame

[ ID] NAME Population
56658

2165 4583
565485

8484 4851
R
| n [ Palche | 848/ 4846

¢

o
oo

D000D0000000000000 000 spO0000000000000 pi12 [l«|{ <[> ]|[0]]x]




13 sp

[ Spatial } CRS

/ /

%SpatialPoints} {SpatialLines} ESpatiaIPongons}

ESpatiaIPointsDataFrame} [SpatialLinesDataFrame} [SpatiaIPongonsDataFrame }

{ GridTopology }

{SpatiaIPixels} [ SpatialGrid }

SpatialPixelsDataFrame } [ SpatialGridDataFrame }
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14 Methods

vlot

show

summary
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1 library (maps)
jp.poly <- map("world","japan",fill=TRUE,

3 col="transparent" ,plot=FALSE)
plot (jp.poly,type="1",col="blue",
5 xlab="Longitude" ,ylab="Latitude")
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40 45

Latitude
35

30

25

| | | | |
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15 O00O0ddddd

> (jp-. )
[1] nmapn
> (jp. )
"range" "names"

"Japan:Haha  Jima" "Japan:Sado"
"Japan:Shikoku" "Japan:Kakeroma  Jima"
"Japan:0kino Daito" "Japan:0Okushiri To"
"Japan:Amakusa Shoto" "Japan:Honshu"
"Japan:Kyushu" "Japan:Yome  Jima"
"Japan:Muko  Jima" "Japan:Kume Shima"

D000000000000000 000 sO00000000000000 pl7 [l«|{ <[> ]|[0]]x]
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1 library(sp)
library(maptools)

3 IDs <- sapply(strsplit(jp.poly$names, ":"),

function(x) x[1])

jp.poly.sp <- map2SpatialPolygons(jp.poly,

5 IDs=IDs, proj4string=CRS("+proj=longlat +datum=

WGS84"))

plot(jp.poly.sp,col="red",axes=TRUE)

S
0000000000000000 000 s 00000000000000 p.18 << ||«||»]||T]] x|
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> (jp-. . Sp)

[1] "SpatialPolygons"
(,"package")

[1] "Sp"

> getSpPnParts(jp. . Sp)

[1] 47

> getSpPPolygonsIDSlots (jp. . Sp)

[1] "Japan"

> (jp-. . Sp)

Object of SpatialPolygons

Coordinates:

rl 122.95474 145.68861
vy r2 24.25193 45.50443

D0000000000000000 000 spO0O0000000000000 p.20 [l«|{ <[> ]|[0]]x]




Is projected:

proj4string : [+ =longlat
+datum=wgs84]

> (jp-. . Sp)

An object of "SpatialPolygons"
Slot "polygons":

[[1]]

An object of "Polygons"
Slot "Polygons":

[[1]]

An object of "Polygon"
Slot "labpt":

[1] NaN NaN

Slot "area":
[1] O

D000000000000000 00O sO00000000000000 p21 [l«|{ <[> ]|[0]]x]




Slot "hole":
[1]

Slot "ringDir":
[1] 1

Slot '"coords":

[,1] [,2]
[1,] 142.1292 26.71192
[2,] 142.1292 26.71192

Jooboooboddd

\!
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> Jp. .sp@polygons[[1]]@Polygons[[9]]
An object of "Polygon"

Slot "labpt":

[1] 130.8475 32.6402

Slot "area':
[1] 3.652072

‘B Slot "hole'":
[1]

Slot "ringDir":
[1] -1

D0000000000000000 000 spO00000000000000 p.23 [l«|{ <[> ]|[0]]x]




Slot '"coords":
[,1] [,2]
131.6556 32.
131.9569 32.
131.8814 33.
131.7864 33.
131.5930 33.
131.6475 33.
131.5078 33.
131.0631 33.
130.9192 33.
130.6492 33.
130.2353 33.
129.9325 33.
129.7708 33.
129.6464 33.
129.7025 33.

» » »
L L L

v
L

v
L

»
L

! Iml lﬂl lml lcnl lrbl lwl IMI IHI
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130.7636 31.05002
131.0503 31.34360
131.3192 31.37362

131.6556 32.45749
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.sp@polygons[[1]]@Polygons[[9]]@hole
.sp@polygons[[1]]@Polygons[[9]]@hole

.sp@polygons[[1]]@Polygons[[9]]@hole

(jp- . SP, ="red", axes= )

000O00DO0OODODDOOODDD 0DOO  sO00000000000000 p27 la<|[<|][>» ][] x
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jp.line <- map("world",interior=FALSE,

2 col="transparent",
plot=FALSE,
4 x1im=c(125,150) ,ylim=c(25,45))
plot(jp.line,type="1",col="blue",
6 xlab="Longitude",ylab="Latitude")
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> (jp-line)

[1] nmapn

> (jp-line)

[1] "1 nyn "range" "names"
> jp.line

[1] "USSR" "China"

[3] "North, Korea" "South, Korea"
[6] "Japan:Haha Jima" "USSR:?7"
[7] "Japan:Sado" "Japan:Shikoku"

HRERE
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1 jp.line <- pruneMap(jp.line,xlim=c(125,150),
ylim=c(25,45))
3 lines(jp.line, col="red")

pruneMap
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> jp.line.sp map2SpatiallLines(jp.line,
+ proj4string=CRS("+proj=longlat +datum=wgs84"))
> (jp.line.sp)
[1] "SpatialLines"
(,"package")
[1] " Sp"
> (jp-line.sp)
Object of SpatiallLines
Coordinates:

rl 125.08614 147.45831

r2 25.44609 44.96166

Is projected:

proj4string : [+ =longlat +datum=wgs34]

D000000000000000 00O sO00000000000000 p.34 [l«|{ <[> ]|[0]]x]




(jp- . Sp, ="red", axes=
(jp.line.sp, ="plue", —
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Datum Ellipsoid
NAD27 Clarke 1866
NADS3 GRS80
Tokyo Bessel
WGS84 WGS84
OO0000 2000 | GRS80

D0 bbbodbbdbbddbddbdd
00000 Tokyod WGS84 0 0 420m [

ooboboooooobooboboo oo o sp00000O00OOCOOO0O0O p.37
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20 (coordinate system)

L Odddoooooboobooboooooooond
oot ndnn
I O0O0OoCRSODODOOOOOOOO

L d00o0o00oooooononoooooonogd
1000
| coordinates-methods

| coordnames-methods
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21  CRS
PROJ4

> CRSargs(CRS("+proj=longlat, +datum=WGS84"))
[1] "_+proj=longlat, +datum=WGS84 +ellps=WGS84 +
towgs84=0,0,0"

CRS("+proj=tmerc +ellps=GRS80 ]
+units=m ,+lat_0=33 ,+lon_0=129.5 ,+k=0.9999 +x_0=0_+y I
0=0")

oooooooooooobobo OO o sp00000O0O0OCOOO0O0O p.42



datum ellipse definition /comments

WGS84 WGS84 towgs84=0,0,0

GGRS87 GRS80 towgs84=-199.87,74.79,246.62
Greek Geodetic Reference System
1987

NADS83 GRS80 towgs84=0,0,0 North American Da-
tum 1983

NAD27 clrk66 nadgrids=conus,alaska,ntv2_0.gsb,ntvl_can.dat
North American Datum 1927

potsdam bessel towgs84=606.0,23.0,413.0 Potsdam
Rauenberg 1950 DHDN

carthage clark80 towgs84—=-263.0,6.0,431.0 Carthage
1934 Tunisia

hermannskogel bessel towgs84=653.0,-212.0,449.0 Her-
mannskogel

ire65 mod_airy towgs84=482.530,-
130.596,564.557,-1.042,-0.214,-
0.631,8.15 lreland 1965

nzgd49 intl towgs84=59.47,-5.04,187.44,0.47 -

0.1,1.024,-4.5993 New Zealand
Geodetic Datum 1949

ODo000000O0000O0O0O0O0 OO0 O
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000 000 00O 00 O
aea Albers Equal Area aeqd Azimuthal Equidistant
airy Airy aitoff Aitoff
alsk Mod. Stererographics apian Apian Globular |
of Alaska
august August Epicycloidal bacon Bacon Globular
bipc Bipolar conic of west- boggs Boggs Eumorphic
ern hemisphere
bonne Bonne (Werner cass Cassini
lat-1=90)
cc Central Cylindrical cea Equal Area Cylindrical
chamb Chamberlin Trimetric collg Collignon
crast Craster Parabolic (Put- denoy Denoyer Semi-Elliptical
nins P4)
eckl Eckert | eck2 Eckert 1l
eck3 Eckert 111 eck4 Eckert IV
eck5 Eckert V eck6 Eckert VI
eqc Equidistant Cylindrical eqdc Equidistant Conic
(Plate Caree)
euler Euler fahey Fahey
fouc Foucaut fouc_s Foucaut Sinusoidal
oooooobobooobobooooo oo d sp0000000OODOOOO0O p.44

la<|[<|][>» ][] x



000 000 00O 00 O

gall Gall  (Gall  Stereo- geos Geostationary Satellite
graphic) View

gins8 Ginsburg VIII (TsNI- gn_sinu General Sinusoidal Se-
IGAIK) ries

gnom Gnomonic goode Goode Homolosine

gs48 Mod. Stererographics gsb0 Mod. Stererographics
of 48 U.S. of 50 U.S.

hammer Hammer &  Eckert- hatano Hatano Asymmetrical
Greifendorff Equal Area

Imw._p International Map of kavh Kavraisky V
the World Polyconic

kav7 Kavraisky VII krovak Krovak

labrd Laborde laea Lambert Azimuthal

Equal Area
lagrng Lagrange larr Larrivee
lask Laskowski lcc Lambert Conformal
Conic

lcca Lambert Conformal leac Lambert Equal Area
Conic Alternative Conic

lee_os Lee Oblated Stereo- loxim Loximuthal
graphic

dddddddoooooooooo oo o sp0000000OODOOOO0O p.45

la<|[<|][>» ][] x



000 000 000 0000
Isat Space oblique for mbt_s McBryde-Thomas
LANDSAT Flat-Polar Sine (No.
1)
mbt_fps McBryde-Thomas mbtfpp McBride-Thomas Flat-
Flat-Pole Sine (No. 2) Polar Parabolic
mbtfpq McBryde-Thomas mbtfps McBryde-Thomas
Flat-Polar Quartic Flat-Polar Sinusoidal
merc Mercator mil_os Miller Oblated Stereo-
graphic
mill Miller Cylindrical mpoly Modified Polyconic
moll Mollweide murdl Murdoch |
murd?2 Murdoch Il murd3 Murdoch Il
nell Nell nell_h Nell-Hammer
nicol Nicolosi Globular nsper Near-sided perspective
nzmg New Zealand Map Grid ob_tran General Oblique Trans-
formation
ocea Oblique Cylindrical oea Oblated Equal Area
Equal Area
omerc Oblique Mercator ortel Ortelius Oval
ortho Orthographic pconic Perspective Conic
dddddddoooooooooo oo o sp00000O00DOOOOOO0O p.46

la<|[<|][>» ][] x




OO O OO O OO O 00
poly Polyconic (American) putpl Putnins P1
putp2 Putnins P2 putp3 Putnins P3
putp3p Putnins P3’ putp4p Putnins P4’
putpb Putnins P5 putp5p Putnins P5’
putp6b Putnins P6 putp6p Putnins P6’
qua-aut Quartic Authalic robin Robinson
rpoly Rectangular Polyconic sinu Sinusoidal (Sanson-
Flamsteed)
somerc Swiss. Obl. Mercator stere Stereographic
sterea Oblique Stereographic tcc Transverse Central
Alternative Cylindrical
tcea Transverse Cylindrical tissot Tissot
Equal Area
tmerc Transverse Mercator tpeqd Two Point Equidistant
tpers Tilted perspective ups Universal Polar Stereo-
graphic
urmb5 Urmaev V urmfps Urmaev Flat-Polar Si-
nusoidal
utm Universal  Transverse vandg van der Grinten (1)
Mercator (UTM)
dddddddoooooooooo oo o sp0000000OODOOOO0O p.47
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vandg?2 van der Grinten |l vandg3 van der Grinten IlI
vandg4 van der Grinten IV vitkl Vitkovsky |
wagl Wagner | (Kavraisky wag?2 Wagner |l
VI)
wag3 Wagner Il wagé Wagner IV
wagb Wagner V wagb Wagner VI
wag’ Wagner VII weren Werenskiold |
wink1 Winkel | wink?2 Winkel 11
wintri Winkel Tripel
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(rgdal)
jp- .utm spTransform(jp. .sp, CRS("+proj=
utm_+zone=52 +ellps=WGS84"))
(jp- . SP, ="red", axes= ,X1im=
(129,132) ,y1lim=c(31,34))
.utm@polygons[[1]]@Polygons[[9]]@hole

(jp- .utm, ="red", axes= ,x1lim=
(550000,700000) ,ylim=c (3400000,3770000))

A000D0D00D00000D00O00 00O sO0000000000000 p.49 e<|[<|[>1[T][x]
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24 UTMO 52
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25 point.in.polygon

1 X <- runif(100); y <- runif (100)

p.x <- ¢(0.3,0.7,0.5); p.y <- ¢(0.5,0.5,0.7)
3 z <- point.in.polygon(x,y,p.X,p.y)

cols <- c("blue","red")
5 plot(x,y,col=cols[z+1],pch=16)

polygon(p.x,p.y)
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25 point.in.polygon
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26 Overlay

noint-in-polygon Overlay
Overlay
00000 alalalalals 000

SpatialPoints

SpatialPolygons

SpatialPointsDataFrame  SpatialPolygons

SpatialPolygons

SpatialPoints

SpatialGridDataFrame SpatialPoints

SpatialGrid

SpatialPoints

SpatialPixelsDataFrame SpatialPoints

SpatialPixels

SpatialPoints
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27 bubble

data(meuse)
2 coordinates(meuse) <- c("x", "y")
bubble (meuse, "cadmium" ,maxsize=2.5,
4 main = "cadmium ,concentrations, (ppm)",
key.entries = 27(-1:4))
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27 bubble
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28 degAxis

1 xy <- cbind(x=2*runif (100)-1,y=2*runif (100)-1)
plot (SpatialPoints(xy,

3 proj4string=CRS("+proj=longlat")),
xlim=c(-1,1),ylim=c(-1,1) ,pch=16,
5 col=rainbow(100))
degAxis (1)

7 deghAxis(2,at=c(-1,-0.5,0,0.5,1))
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28 degAxis
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29 spsample

Geosimulation

HRERN HRERERN
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recenter-methods

oo3e00 0000000
L]

Juobobouottndon
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select.spatial

spDistsN1 UTMOOOO

HRERERE

unionSpatialPolygons
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31

- sna, ggm,

mathgraph
Rjpwiki RO GIS el1071
allShortestPaths extractPath
trip
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