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Aplacergivenioy coordinates GlSireguiies that hothidatarand maps e

A text string “14SND? followed by an reprasented 83 numnbers

easting| 50800 and a northing 90837 The GIS plases daiz into ihe computer's
memory in'a physical data structure (ite: files

But how' de we represent this in the and directories)

computer? Files can be written in binary or as ASCI| text

Binary is faster to read and smaller, ASCII

can be read by humans and edited but uses =

more space <
[ W |
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Edit Options Help
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RESIENS and VEeCiors Can e
Hiawiesy irtheyrarersimple
Allogicalidata imoedels how! data
are organized!for' use by the GIS :
GlSs have traditionally used either
mraster
mvector

The DateViedel

Vector-based line

Beethoven is vector: ... Mozartis raster! SPOE e ataSttCIune

A. RASTER
B. VECIOR




SPe e daiaiStruciue

A. RASTER
B. VECITOR

SPeIthe datastruciire

A. RASTER
B. VECTOR

Vector
Dlglté'r Lmé Graph

Sigoiige elzitzl Siftlgit]fe

A. RASTER
B. VECTOR

SPEIthE datastruciire

A. RASTER
B. VECIOR




SPe e daiaiStruciue EeailresanciViaps

A. RASTER / : e AGISmaprisia scaled-dewnrdigjtal
B. VECTOR . ) representaton eifpelnt, line; area; and
. - iBer ' velume features

While most GIS systems can handle
raster and vector, only one is used for
the internal erganization of spatial data
Only one can be used in combined
operations across layers

Atthnpiie data

Alttriouierdatarare sterediogicallyamtiat
files

A flatfileris a matrix off numbers and
values stored in rows and columns, like a
spreadsheet
Both logical and' physical data models
have evolved over time \ ; : T :
DBMSS use many d|ffe|’ent methods to 7°::=:‘TIS.D : :_i?'.l.'l‘f)’!.ﬁil i ,'.'Tu,ilﬁ.li'.;.ITH.li:,Lé}i,liﬂﬁ.io"i:l\?‘,iéﬁ!.!i
store and manage flat files in physical files

| | |




Alrasterdata medel uses a gnd:

©ne grid cellis eneuniterhelds ene attribuie
Evenyicell'hasia value;, even it isHmissing”

A cell 'canrholdia number o an iIndex value
standing for an attribute

A cell'has a resolution, givenias the celllsize
in ground units

Often create a “mask” to cover part of
rectangle not in AOI

e mixed pixelprekien

Water/Veg dominates Winmer takes all

Genencisuucitreroeragnd

Grid Extent

Resolution [

Columns

Grids andimissing daiea

s




RASIENS are iaster.,

Pointsiandiines inlrasterformat hiave toymove: toa
celllcenter:

Lines can become fat

Areas may need separately coded edges

Each cell can be owned by only one feature

As data, all cells must be able to hold the maximum
cell value

Rasters are easy to understand, easy to read and
write, and easy to draw on the screen

RASTER

A grid orraster maps directly/ ente a'programming
computer memony; stiucture called an array;

Grids are poor at representing peints; lines and
areas, but good at surfaces

Grids are goeodionly at\very localized topolegy, and
weak otherwise

Grids are a natural for scanned or remotely sensed
data

e guad-tree siructure

Grids suffer from the mixed pixel problem
Grids must often include redundant or missing data

Grid compression techniques used in GIS are run- quadrant

length encoding, R-trees and quad trees .m number




Range (R=) liees

hheVectorviodel

AVECIoR data MedelfUSES PolftsSiered 1y
theitreal (earth) coordinates

Lines and areasi are built from Sequences
of peintsiinierder

Lines have a direction to the ordering of:
the points.

Polygons can be built from points or lines

Vectors can store information about
topology

VECTOR

At first; GlSstsed Vector datarand cantographic spagheti
Structures

Vector data evoelved therarc/nede modelinithe 1960s

In the arc/nede model, an area consist ofilines and a line
consists; of points

Points, lines, and areas can each be stored in their own
files, with links between them

The topological vector model uses the line (arc) as a basic
unit. Areas (polygons) are built up from arcs

The endpoint of a line (arc) is called a node. Arc junctions
are only at nodes

Stored with the arc is the topology (i.e. the connecting

arcs and left and right polygons) a0




\/ECIONSHUSISEEmEd IMBrE
COITECter

NIN‘mUSt berused e represent Volumes

V/ector caniiepresent peint; liney andiarea
features veny accurately,

Vectors are far more efficient thanigrids
Vectors work well with peniand light-plotting
devices and tablet digitizers

Vectors are not good at continuous
coverages or plotters that fill areas

@neranc

NIOPOLOEY Basiciare iepelogy,

Tjopoelegicalldata structures dominaterGlS software
Tjopolegy allows automated!error detection and

elimination 3 2
Rarely are maps topologically clean when digitized or: w

imported nl

A GIS has to be able to build topology from
unconnected arcs Arec From To PL PR nixnlyn2x nly

1 nl n2ZA B x vy x ¥
Nodes that are close together are snapped

Slivers due to double digitizing and overlay are
eliminated

Topological Ares File




Arc/nedemal data  structure withiiles

Points File

(»-n-l-u-w o W R

A
B

s ,2,3,4,5,6,7
8,9,10,11,12,13,7
File of Arcs by Polygon Arcs File

Iiherbeunding reciangle

o Test Point

ljopelegicalfeners

Spike
{aka Zinger)

Unended line

IIGPEIeEYAIVIAHENS

Mihertelerancesicontioling snappinoy
elimination, and merging must ke considered
carefully; because they can move features

Complete topoelogy makes map overlay,
feasible

Topology allows many GIS operations to be
done without accessing the point files
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\/ECIO)F Ve,

Constucne thESHIN

\VEectors and 3D

V/eIUMES (SUrfaces) are stitcturediwith
the IN‘medelincltding edoe or
tiiangle topelogy:

TINs use an optimal Delaunay.
triangulation of a set of irregularly.
distributed points

TINs are popular in CAD and surveying =
packages

JIINESnangulatediiregularNetwerk

Weayiterhandlerield
datawith thevecior
data structure
Common in Some
GISs and most
AM/EM packages
More efficient than a
grid

Surface is interpolated
through the triangles
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EORNVIATS

Viest GlS systemstcaniimport different
data formats; erfuse utility’ programs: to
Convert thiem

Data formats can be industry standard,
commonly accepted or standard
Formats are part way from logical to
physical data structures

\V/Eector Data Eermats

KIVIIE sample

<Placemark> <name>Untitled Path</name> <LineString>
=tessellate>l=/iessellaie™
=altittideMode>relativeroGround=/altitideMode™

=coordinates>

-134.1418108,37.752967 -128.917074,38.803008)

-125.166954,39.583592 -122.137625,39.656880)

Vectorionmatsiare eitherpage definition
languUages or presenve groundicoordinates:

Page languagesiane HPGIL, PestSeript; and
Autocad DXE

GeoPDF gaining acceptance
Script languages like GML, SVG, KML

True vector GIS data formats are DLG and
TIGER, which has topology

-120.421783,40.036311
-114.348386,40.631532
-111.916045,40.681939
-109.544331,40.619327
-105.410526,40.421505
-102.853712,40.427904

-118.298157,40.235316
-112.670431,40.761033
-110.177711,40.653055
-107.155697,40.642007
-103.192299,40.430138
-98.168302,40.363524

-97.093391,40.308754 -94.831304,40.479175
-93.760070,40.395392 -84.913828,39.466651
-84.414888,39.387332 -81.380660,39.188551
-80.276261,38.977744 -77.811560,38.872542
-75.062267,38.521146 -72.006956,38.101733
-66.67819,37.664687 </coordinates>
</LineString> </Placemark>
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ThelllGER data strtcture

Landmark Addresses
Map 3 ot block

Zero cells

; :1.1&@
156

Hy

158,19 ﬁ
{x,y) val

One cells

1:2,3,4,5.8,7
9, -

156 &

Twao cells

Lake, Blocks 86,
a8, 83, 90,

17 15
Zero cell Towo cell 13

One cell

Raster Data Eermats

\Viest rastertiormatstare digitalimage
ionmats

Mest GISs aceept TE; GIE; JIPEG or
encapsulated PostScript, whichiare not
georeferenced

DEMSs are true raster data formats
GeoTIF now common, tif plus wrl

ANGINERVI

S/

TICHR Tine® 1 T
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DENSandiUNIVIN7ZSiminutEe o)

UTM zone N
Central meridian

DEM west of zone center | DEM cast of one center

EXCHANGE

Viest: GlISs usemany formatsiandiene data structure
IiFa GIS supportsimany data structures; changing
structures becomes the user’s responsibility’
Changing vector to raster isi easy; raster to vector is
hard

Data also are often exchanged or transferred
between different GIS packages and computer
systems

The history of GIS data exchange is chaotic and has
been wasteful

Multi-resolution NED: Puget Sound

T

7
v

\V/ECteI loIaster: exchange SO)fS
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EISTDatar EXChiange: SPIS

Datalexchange by transiation(exportand
import) can leaditersignificant emoersin
attributes andiinfgeemetny

In'the United ' States; the: SDISwas
evolved to facilitate data transfer

SDTS became a federal standard (FIPS
173)/in 1992

SDTS contains a terminology, a set of
references, a list of features, a transfer

mechanism, and an accuracy standard
EEN

GIS dataexchianoe: Standards

EGDE hasipublishiedimetadata standards

Both/DLG and TGER! data areravailable in' SDiS
iormat

Other standards; efforts are DIGEST, DX-90; the Tri-
Service Spatiall Data: Standards, and many ether
international standards

OpenGIS Consortium has pioneered open standards
and interoperability

Format conversion still an issue, but much better!
Efficient data exchange is important for the future of
GIS

Intereperakity;: OpenGlS (Wiwieee.ora)
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UBIgImpoert: SPE; Oracle, WES;
WIVISH PESIGIS ElC

Comineluprnext:
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