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GENERAL

Digital Raster G aphics

This part of the standard provides a general description of digital
raster graphics.

Sever al

terns used in this standard are defined in appendi x 1-A.
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PRODUCT DEFI NI TI ON
The term "digital raster graphic" (DRG is used throughout this
docunent to refer to a georeferenced, rectified i mage of a scanned
U. S. Geol ogical Survey (USGS) topographic or planinetric nap. The
term"DRG' was not invented by the USGS and i s not owned by any data
producer. The termis used by other data producers to describe data
that may or may not conformto this standard. The USGS nakes no
claimthat a USGS DRG is in any way superior to other scanned map
products.
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OBJECTI VES

The USGS is the lead Federal agency for the collection and
di stribution of base cartographic data. |In addition to technica
product specifications, this standard contai ns i nfornation about the
col l ection, processing, and quality control of DRG data.

It is a USGS policy objective to have a DRG that natches every
standard, current USGS topographic map at the scale of 1:10,000
1.12,000, 1:24,000, 1:20,000, 1:25,000, 1:30,000, 1:63,360
1: 100,000, and 1:250, 000. Actually achieving this objective is
subj ect to funding availability and other progranmmatic constraints.

USGS DRGs are public donmain data and may be freely copied and
redi stri buted.
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PRODUCT DESCRI PTI ON

The first phase of the USGS DRG program | asted from 1995 through
1998. This phase consisted of scanning the nobst recent version of
every standard USGS topographic map sheet, georeferencing these
i mages, and buil di ng dat abases of the resulting products. All DRGs
wer e made by scanni ng publ i shed paper maps, and all confornmed to one
relatively narrow technical specification.

USGS DRGs are designed prinmarily for use in geographic information
systenms and other data analysis applications. Maki ng the data
easily adaptable to these applications and keeping file sizes as
snmall as possible nay seriously conpronise inmage quality. DRG
resolution is not adequate to duplicate the visual quality of a
publ i shed paper map. Printing a DRG will never produce a map that
| ooks as good as the published |ithographic print.

The general characteristics of DRGs nade to the original standard
are as follows:

0 These DRGs were made by scanning an entire paper nap,
including the map collar, |egend, and any overedge or
i nsets.

O Product resolution is 250 dots per inch (dpi).

o The inage inside the neatline is usually georeferenced to
t he datum of the source map and projected to the Universa
Transverse Mercator proj ection, regardl ess of t he
projection of the source map

O DRGs preserve the horizontal accuracy of the source nmap but
do not inprove it.

0 Colors of the scanned i mage are reduced to a standard col or

map of 13 colors. This color map nodels the |ine draw ng
nature of the source graphic.
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o The physical format of DRGinmges is the Tagged Inage File
Format (TIFF), version 6.0.

o0 GCeoreferencing information is stored in the TIFF file
according to the GeoTl FF standard, version 0.2 or version
1.0.

o Each DRGinstance is conposed of two physical files, a TIFF
image file (*.tif) and a text file of netadata (*.fgd)
This text file conforns to the Federal Geographic Data
Conmittee (FGDC) netadata content standard.

Al of these features of the original DRG standard are included in
this current version of the standard, so all existing DRGs conply
with this new standard. In addition, the current version of the
standard allows (but does not require) DRGs to have the follow ng
different characteristics:

o The image may use a di fferent col or nodel as an alternative
to the original reduced col or map. In this alternative
nodel, the TIFF inage nay have up to 256 colors, 255 of
which may have any red-green-blue (RGB) values and be

stored in any order. The image is still required to be an
8-bit color-palette inmage as defined by the TIFF 6.0
st andar d.

o The image nmay have a scan resolution of 250 dpi to 1,000
dpi .
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1.4 DATA SOURCES
Oiginal coverage DRGs were all nmde by scanni ng paper maps. New
version DRGs are nade from several data sources:
(1) From scans of paper naps.

(2) Fromthe outputs of digital map revision processes.

(3) From scans of the original nmap naterials.
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.d and .h = Nunber suffixes to indicate decimal and hexadeci nal
nunbers respectively. For exanple, (262.d, 106.h) represent the
sane nunber, the first in base 10 and the second in base 16. In
this standard, such nunber pairs are used to cross-reference TIFF
and GeoTl FF t ags.

Cell = A geographic quadrangle bounded by |ines of latitude and
longitude. A 7.5-minute cell (for exanple) has nultiple products
associated with it, including, possibly, several DRGs. Over edge
areas and inset naps, though part of a map product, are not part of
t he standard cell

Color map = An RGB | ook-up table that descri bes how data val ues nmap
to colors. Pixel values are indexes into this | ook-up table.

Color slot = Positions in the TIFF color map. For a DRG, the color
map contai ns 256 slots, nunbered O t hrough 255. (Note: this termis

not used in the base TIFF standard.)

Conpression = Used in this docunment to refer to any of the data
conpressi on net hods supported by the TIFF standard.

CS = Coordi nate system

Ceoreference = To establish the relationship between an inage
coordi nate system and a ground coordi nate system

Hal ftone = A techni que of representing shading with dots produced by
phot ographi ng the object frombehind a fine screen

Insets = Land areas, usually islands, that are printed inside a nap
neatline even though they are not part of the cell's geographic

domai n.

Map collar/DRG collar = The area of the map that |ies outside the
neatl i nes. The collar contains the map title, scale, grid
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coordi nate val ues, and nmap net adat a.

Metadata = Information about the content, quality, |ineage, and
ot her characteristics of data. On a graphic nap, netadata are
printed inthe map collar. A DRGcontains snall amounts of netadata
invarious TlIFF and GeoTl FF tags, and additional digital netadata in
a file physically separate fromthe nap inage file.

Neatline = The latitude and |ongitude |ines defining the extent of
the mapped area. Usual |y, but not always, the sanme as the
boundari es of the standard map cell

New version DRG = If a map cell already has a DRG and a new or
revi sed map of that cell is published, the DRG nade fromthe new nap
is called a newversion DRG The previous DRG renai ns avail abl e for
sale as historical data

Oiginal coverage DRG = A DRG nmde during the original DRG
production program 1995 through 1998. All DRGs during this period
were made by scanning the nost recent paper map for each standard
cell. Most were scanned by private conpani es working through an
i nnovati ve partnership agreenent with the USGS.

Overedge = Mapped areas that are outside the boundaries of a
standard USGS nap cell. For exanple, a 7.5-m nute map nay have a
sliver of extra area to include a State border, or it may have a
smal | pi ece of coastline beyond the standard neatline.

Pal ette-color = One of the inmage types allowed by TIFF. This inage
type uses a color map, or |ook-up table. Pixel values are indexes

into this full RGB color map

PCS = Projected coordinate system (used by the GeoTl FF standard to
ref erence conbi nati ons of datunms, projections, and grid systens).
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Repl acenent DRG = If an error is found in an existing DRG and a new
DRG is made fromthe sane nap, the new DRGis called a repl acenent
DRG. The previous DRGis sinply bad data and is no | onger avail abl e
for sale.

Transformation = The conversion of inmage coordinates from one
coordi nate systemto another. For the purposes of this standard, it
is the process of correctly aligning (x,y) inage coordinates with
(X, Y) UTM coordi nat es.
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