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GENERAL

DEFI NI TI ON

The term "digital raster graphic" (DRG is used throughout this
docunent to refer to a raster inmage of a scanned U.S. Ceol ogical
Survey (USGS) topographic map. The DRG is a product of the USGS.

OBJECTI VES

The USGS is designhated the | ead Federal agency for the collection
and distribution of digital cartographic data. This docunent
contains general information pertaining to the collection,
processing, and quality control of DRG data. Where applicable, USGS
DRG production specifications are presented for «clarification

pur poses.

The USGS intends to collect, revise, and perform quality control
processes on other digital base cartographic data using DRG s, e.g.
checking the registration of other digital product's by overlaying
themon top a DRG  This standard outlines these DRG requirenents.
This standard highlights those key dependencies involved in the
production of USGS DRG s. The technology to produce a DRGIike
product is w despread and products sinmilar to DRGs are avail able
froma variety of Federal, State, and private industry producers.
Wiile these DRGIlike products do not necessarily nmeet USGS
specifications, they may be very close to the USGS standard and,
whenever possible, the USGS intends to take advantage of the
avail ability of these products. Therefore, the option exists to
consi der conparabl e products for inclusion in the USGS DRG program
However, it is inportant to note that product uniformty, production
expediency, and quality control considerations wll determne

whet her or not the USGS will exercise this option.

The USGS plans to produce the mpjority of DRG data or acquire
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simlar raster products through cooperative agreenents with private
i ndustry and other Federal, State, and |ocal agencies. Under Joint
Fundi ng Agreenments (JFA), the USGS and its contractors will produce
the DRG to the USGS specifications. However, the USGS recognizes
that sone agencies and producers have existing data or plan to
produce digital data that neet or approximate the USGS product
specifications. 1In such cases, other cooperative agreenents allow
the USGS to offer sonme renmittance for the rights to those data.
Cooperative agreenments such as the |l nnovative Partnership program

are contingent on product inspection and approval by the USGS

PRODUCT DESCRI PTI ON

DRG s retain the geonetric and visual qualities of the source maps
in all respects with these exceptions: (1) DRG s are georeferenced
to Universal Transverse Mercator (UTM ground coordi nates and may
exhi bit distortions in the collar, inset, and overedge areas, and
(2) the colors of the DRG can differ slightly from the origina

printed map.

DRG s share many characteristics with raster graphic products,

i ncl udi ng:

° Their sources are printed nmaps, nmap separates, color
conposites, or any other reasonably stable map material. Some

products are available as raster images of the map separates.

° Their areal extent nmay be the entire printed source extent
including the nap collar, |egend, and any overedge or insets.
Pertinent source and map information are contained in the
collar and |egend, which can be unobtainable if the raster

graphic is cropped at the neatlines.

° Scanni ng and output resolutions may vary. Major factors in
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determ ning scanning resolution are the product's intended
use, scanner capability, and the quality and detail of the
source map. File size or the desire to create a workable file

size can be a determ ning factor for output resolution.

DRG s and conparable products are generally cast and
georeferenced on conmon, wdely wused projections and
coordinate systems. The DRGis cast on the UTM projection and
coordi nate system while many raster products created by State
and local agencies enploy their respective State plane
coordi nate system Ceoreferencing allows the user the ability
to fit other digital data to the DRG to perform any nunber of

geospatial applications.

DRG s and conparable products should neet the horizontal
accuracy standard of its source. Accuracy measurenments or a
description of how the inmage was accuracy tested should
acconpany the data. The USGS product will meet the National
Map Accuracy Standard (NMAS)for the source map scal e.

DRG s and other raster products use a color palette to
mai ntai n col or consistency across inmges within a given nmap
series. This allows for wuniform and visually consistent
i mges throughout a series for the purpose of nopsaicking,

feature identification, and nultiple inage view ng.

DRG s, conform to widely recognized industry standard file

formats.

Met adata, data about the image, acconpany the product.
Met adat a provi de identification, georeferencing, accuracy, and
source |ineage data about the inmage. The DRG is acconpani ed

by an Federal GCeographic Data Committee (FGDC) conpliant

1-3



Standards for Digital Raster G aphics

Part

1.4

9/ 95

1: Genera

nmet adata file.

At the USGS, DRG s serve a variety of purposes: from use as
backgrounds for other data in a G S to a source for collecting or
revi sing USGS base cartographic data. The DRG shows potential as a
tool for validating and assessing other non-USGS digital data. The
DRG can be conbined with digital orthophoto quadrangle (DOQ,
digital elevation nodel (DEM, and digital line graph (DLG data, or
combi nati ons of these data can create several "hybrid" products,
each with its own unique applications. DRG prototypes have been
used as "browse images" on in-house data management systens and can
serve simlarly in production systens and sales data bases.
Al t hough hard-copy output of the DRGis not now being considered, in
the future, the DRG or its hybrids could be avail abl e on denand as
one- of - a- ki nd custom products or as a neans to neet the denmands for
maps that are out of stock. Although a DRG can be made from any
USGS nmap, the DRG programis oriented toward the production of DRG s
from 1: 24, 000-, 1:25,000-, 1:63,360-, 1:100,000-and 1:250, 000-scal e
USGS t opographic maps to be used in the validation and revision of
DLG dat a.

USGS DRG PROCESS DESCRI PTI ON

The production procedures, instrunentation, hardware, and software
used in the collection of standard DRG products vary dependi ng on
systens used at the contractor, cooperator, or USGS production
sites. As the mpjority of DRG data sets are acquired through
government contract, the followi ng describes the general processes

used in the production of standard DRG data sets.

- A paper topographic map is scanned on a high-resolution scanner

- Screens are renoved (descreening) and colors quantized to reduce

t he nunber of colors in the raw scan file.

1-4
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- The raw scan file is transformed and georeferenced using UTM

coor di nat es.

- The output file is reduced in size via resanpling to 250

dot - per-inch (dpi), converting to a TIFF, and conpressed.

- Prior to archiving, the DRG undergoes a series of quality

assur ance checks.

A nore detailed explanation of the processes used in the
construction of a DRG nmay be found in Data Quality Information
Section of the Metadata Tenplate (Appendix 2-A) under the 2.5.2.1

Process Description el enent.

1-5
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SPECI FI CATI ONS

DEFI NI TI ONS:

Col or palette - a |ook-up table that describes how data val ues map

to col ors.

Conpression - a nmethod of encoding data to optim ze storage or
speed transm ssion by reducing the number of bits required to

descri be an i mage.
Descreening - the process of renoving the |ithographic screen
patterns used to create different shades or hues of a color on a

printed map froma digital copy of that map.

Georeference - to establish the relationship between an inmage

(row, colum) coordinate systemand a map (x,y) coordi nate system

Met adata - data about the content, quality, condition, and other

characteristics of data.

Quantization - the process of converting from continuous val ues of

information to a finite nunber of discrete val ues.

Rubber sheeting - a process that geonetrically adjusts map

features to "force" a digital map to fit a designated base. It is
cal | ed rubber sheeting because the map is mathematically stretched
to fit the base, given a set of known coordinate val ues whose

| ocations are defined on both the base map and the map to be
rubber sheeted. The process uses nathematical operations to

m ni mze distortion (See transformation).

Transformation - the conversion of coordi nates from one

coordi nate systemto another. For the purpose of this standard,
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t he conversion of x- and y- inmage coordi nates of a scanner to X-

and Y-coordi nates of the UTM

| MAGE FORMVAT

USGS DRG s enploy an 8-bit PackBits conpressed Tagged I nage File
Format (TIFF), palette color format. DRG s use GeoTlIFF tag (the
field identifier) specifications to describe the georeferencing or
geocodi ng of the DRG raster images. (Refer to Section 2.6,

Proj ecti ons and Georeferencing).

The TIFF palette color format is simlar to a gray scale inmage in
that a single value is assigned to a pixel. However, in the

pal ette color format, that val ue assigned to a pixel is used as an
index to an RGB | ook-up table (Refer to Section 2.9, Color

St andar di zat i on) .

The nost recent revision of TIFF specifications is available via
Wrld Wde Web at:

htt p/ / mrcncweb. cr. usgs. gov/
For other TIFF inquiries, e-mail:

esi c@rtdgsO01. cr. usgs. gov

The orientation of data is by lines (rows) and sanples (colums).
Line and sanple 1,1 will be in the upper left-hand corner of the
collar area of the DRG not the northwest neatline corner of the
mapped ar ea. Each line contains a series of pixels ordered from
west to east. The order of the lines is fromnorth to south.
VWhen di spl ayed on a conputer graphics terninal, projection grid
north is at the top. However, the image is displayed inits
proper UTM configuration and, therefore, may not be parallel wth
the outer edges of the DRG collar (the area of the map that lies

outside the neatlines). The collar area of the DRG may be
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di storted depending on how far the DRGlies fromthe centra
meridian of its respective UTM the closer to the centra
meridian, the less distortion in the collar area. The distortions
are due to georeferencing the map image area (the area within the
neatlines) to the UTMwhile the collar area remains aligned to
geographic north. Stretching occurs and is manifested in

distorted collar text.

SOURCES

The source for DRG s are the standard quadrangl e format USGS

t opogr aphi ¢ maps as described in the Federal Geographic Data
Conmittee "Manual of Federal Geographic Data Products." They

i ncl ude 1:20,000-, 1:24,000-, 1:25,000-, 1:30,000, 1:63,360-,

1: 100, 000- and 1: 250, 000-scal e topographic maps. Included in the
1:24,000- and 1: 25, 000-scal e series are provisional (P) and col or

ort hophot omaps.

Paper maps, conposite color proofs, or map separates fromthose
map series can be used as the source for scanning the image. The
USGS intends to scan paper maps to produce DRG s whenever
possi bl e. By scanni ng paper naps, as opposed to col or conposites
or map separates, a considerable cost savings is realized in

| abor, materials, and scanning tinme. Concerns over distortions
due to paper shrinkage and stretching are minimzed by using

hi gh-quality printing materials and unfol ded maps whenever
possi bl e. Although map separates nay be enpl oyed as a scanning

source, the separates nust be conmbined into a single DRG file.

COVERAGE

The standard area of coverage of a DRGis the entire area printed
on a USGS standard series topographic map including the map

col lar, any overedge areas, and insets. These standard series

maps i ncl ude:
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° 7.5-mnute map series: Conterminous United States, Hawaili

and limted areas of Al aska at 1:24,000 and 1:25, 000 scal e.

° 7.5- by 15-minute map series: Covers linmted areas of the

conterm nous United States at 1:25, 000 scal e.

° Pacific Island map series at 1:20,000, 1:24,000, and
1: 25,000 scal e.

° Puerto Rico and the Virgin Islands at 1:20,000 scale.
Cul ebra, its adjacent islands, and the Island of Vieques at

1: 30, 000 scal e.

° Al aska at 1:63, 360 scal e.

° 30- by 60-nminute map series: Conterm nous United States and

Hawai i at 1:100, 000 scal e.

° 1- by 2-degree map series: United States at 1:250,000 scale.

DRG RESOLUTI ON

Scan resol ution

DRG s will be scanned on a quality micro densitonmeter at 250 dpi
and finer. The USGS will produce DRG s scanned at a resolution of
500 dpi. Scanner linitations, large image file sizes, and
processing tines are considerations in the choice of a scanning
resol ution. The USGS has concluded that its production
capabilities and requirenents for digital revision and validation
are adequately net by DRG s scanned at 500 dpi. However, other
requi rements may dictate finer scanning resolutions; e.g.
har d- copy needs and i nage extraction. A 7.5-m nute topographic
map scanned at 1,000 dpi has a ground pixel resolution of

approximately 2 feet, 4 feet at 500 dpi and 7.9 feet at 250 dpi

2-4
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Qut put resolution

The resolution of the finished DRGwill be 250 dpi.

PRQIECTI ONS AND GEOREFERENCI NG

The USGS DRG is cast on the UTM projection. This is consistent
with other USGS digital data series cast on the UTM projection.
However, in some instances, this makes the image inconsistent with
the projection statenment on the source map collar. For exanple,
the I egend on the USGS 7.5-m nute topographic map of Ri chnond,
Virginia, reads, "Projection and 10,000-foot grid ticks:

Virginia Coordinate system South zone (Lanbert conforma

conic)." The datum of the published source nmap is preserved in
the DRG The mpjority of 7.5-m nute topographic naps are cast on
the North Anerican Datum of 1927 (NAD27). DRG s produced by the
USGS are georeferenced to fit the conputed UTM val ues of the
latitude and |ongitude ticks on each image. Included in those
ticks are the corners of the map neatline. For the 1:24,000- and
1:25,000- scale 7.5-mnute series maps, the sixteen 2.5-mnute
ticks are used; the twenty-eight 2.5-nminute ticks for the

1: 25,000-scale, 7.5-mnute by 15-minute series; the fifteen
15-minute ticks for the 1:100, 000-scal e series; and the forty-five
15-m nute ticks for the 1:250,000-scale map series. The nunber
and spacing of ticks for the 1:63, 360-scal e Al aska series

quadr angl es vary dependi ng on the position of the quadrangle al ong
the longitudinal axis. All UM values nust be in neters. Mp

inset areas will not undergo separate georeferencing procedures.

USGS DRG s enpl oy GeoTl FF specifications that define a set of TIFF
tags to describe all "cartographic" information associated with
TIFF i mages originating fromthe scanned source. |Its purpose is

to allow a means for tying a raster imge to a known nodel space

2-5
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or map projection, and for describing those projections. The nost
recent revision of the GeoTlFF specification is available via
Wrld Wde Web at:

htt p/ / nrcncweb. cr. usgs. gov/
For other GeoTlIFF inquiries, e-mail:

esi c@rtdgs01. cr. usgs. gov

ACCURACY

DRG s will meet the horizontal accuracy of the source maps. USGS
printed maps neet National Map Accuracy Standards (NVAS) for
particul ar scales. For the 7.5-m nute 1:24,000-scale series, NVAS
specify that 90 percent of the well-defined points tested mnust

fall within 40 feet (1/50 inch). For DRGs this accuracy
statenment applies only to that area of the DRGthat falls within
the neatline of the source map (excluding inset areas). Overedge
areas fall outside the transformati on boundary area (the map
neatline). As a result, areas outside the neatline and outside
the control point extent can exhibit anomalies or discrepancies.
These anonelies also will appear in the map inset areas and in

the map coll ar.

COLOR STANDARDI ZATI ON

Al t hough only six inks are enployed on a USGS t opographic nap,
screen printing processes can create nore than six defined col ors.
USGS DRG s will enploy a color palette or |ook-up table consisting
of 13 col ors depending on the map series and whether or not the
scanned image is descreened. The digital nunber is defined in the
pal ette by three nunmbers: one each for red, green, and blue and
each separately defined as a value from 0-255. Table 2-1
describes the DRG color palette. The colors defined in the color
| ook-up table are chosen to represent as closely as possible the
colors of the printed map within a map series. However, it is

likely that the DRG will not match precisely the colors of it's
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printed counterpart. An exanple of a specific color variation on
DRG s applies to the display of bathynetric depths, which are
printed on sone paper maps as different shades of blue--the deeper
the depth, the bluer the color. The DRGw Il contain only two

bl ues, dark blue for shorelines and |light blue for open water

bodi es, to describe all open water blues on a given map.

Table 2-1
USGS DRG Col or Palette

Di gi tal Nunber Col or Red Green Bl ue
0 Bl ack 0 0 0

1 Vi te 255 255 255
2 Bl ue 0 151 164
3 Red 203 0 23
4 Br own 131 66 37
5 Green 201 234 157
6 Purpl e 137 51 128
7 Yel | ow 255 234 0

8 Li ght Bl ue 167 226 226
9 Li ght Red 255 184 184
10 Li ght Purple 218 179 214
11 Li ght Grey 209 209 209
12 Li ght Brown 207 164 142

DESCREENI NG, QUANTI ZI NG, AND NO SE FI LTERI NG

Renoval of lithographic screen patterns is desirable but is not
required. Li t hographic screen patterns can be retained until
reliable automated methods are devel oped to electronically renove
them without inpairing the visual acuity of the underlying
features. The USGS DRG is produced with the intention of

2-7
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replicating as close as possible the original source map. Users of
the DRG wll note, however, that a certain amount of "noise" can be
di scerned when the small areas are blown up or viewed under
zoomed-in conditions. This noise is in the formof random specks
or pixels of color and halos due to any number of factors: the
quality of the source, use of screens and patterns on the Ilitho,
and unevenness of the ink due to saturation and absorption.

Discontinuities or breaks in line features are apparent and due to
the effects of scanning, the condition of the source, and
resanpl i ng. Descreeni ng, quantizing, and noise filtering are
met hods used to reduce noise, which, besides creating a nore
aesthetically pleasing i mage, have the added benefit of reducing the
size of the image file. Until automated or easy and efficient
editing procedures for cleaning this noise that do not adversely
affect the geonmetric and visual integrity of the image are

devel oped, no attenpt will be made to clean the noise froma DRG

| MAGE MOSAI CKI NG
Edge nmatching or nosaicking of a DRGto its neighboring DRG s is not

a requirenent.

DATA QUALITY

Radi onetric Verification

DRG s are exanined to ensure conpleteness and col or consistency
within a series. I mage conpleteness is checked via visual
i nspection of a sampling of DRG s. I nspections are performed on
selected DRG s to ensure that both the order of digital numbers and
di gital number values are correct. Colors will be checked for col or
conmpliance to map series and for mmjor color differences between
features on the DRG and sinilar features on the source map. DRG s
are checked for color consistency throughout each series by

conparing a DRG to its neighboring quadrangl es whenever possible.

2-8
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Accuracy Verification

Visual verification will be perfornmed for inage conpleteness, to
ensure that no gaps exist in either the inmage area, map collar,
overedge areas, or insets. The accuracy of the DRGwll be tested

usi ng established or documented testing al gorithns.

DRG s are accuracy tested by comparing the positions of UTM grid
intersections on the source graphic against the corresponding
| ocation on the digital inmage and visually ascertaining whether

those coordinates fall within the black pixels that define a grid

tick.

No accuracy value will be recorded and only selected DRGs will be
accuracy tested. No separate georeferencing will be perfornmed on
areas within an inset, nor will insets be tested or assuned to neet

accuracy standards.

METADATA

DRG s wll be acconpanied by netadata (data about the inmage)
containing a wde range of information about the image data to
assist the users and potential wusers in determning the
availability, fitness, nmeans of accessing, and transfer of the
dat a. Metadata is also inportant as a neans for establishing

quality control.

Federal agencies have a netadata requirement mandated by Executive
Order (EO 12906 (April 11, 1994). EO 12906 established the
National Spatial Data Infrastructure and adopted the Federal
Geographic Data Conmittee’'s (FGDC) "Content Standard for Digital

Ceospatial Metadata." This standard provides a consistent approach
and format for the description of data characteristics. Every DRG
will have an associated netadata file that will conply to those
st andar ds.

2-9
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The tenplate shown in Appendix 2-A is an exanple of the netadata
requi red by the FGDC standard. Note that, when applicable, the
el ement value is shown. These values are considered “generic”; they
are germane to an entire DRG series and are repeated in every
netadata file of each DRGin that series. Fil e-specific values are
associated with a particular imge and can only appear once within
a map-scale series. The entries for file-specific data presented in
the tenpl ate contain donmain descriptions fromthe “Content Standards
for Digital Geospatial Metadata” and the source for the data that
will be used to populate that elenment value. Each DRG will be
acconpani ed by a netadata file containing the generic, data-series

information, as well as the file specific netadata.

Copi es of the “Content Standards for Digital CGeospatial Metadata”
(meta6894.*) in PostScript, ASCI| text, and WirdPerfect formats
are avail able via anonynous FTP at:

ftp://fgdc. er.usgs. gov/ pub/ met adat a/
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APPENDI X 2- A
Digital Raster G aphic - METADATA TEMPLATE

| NFORVATI ON ABOUT THE TEMPLATE

1. Metadata elenents are in uppercase followed by a val ue.

2. Numbers preceding data elements refer to section nunbers in the "Content

Standards for Digital Ceospatial Mtadata", June 8, 1994.

3. Section nunbers preceded by an asterisk (*) indicate file specific

el ements. These are followed by the el enent description fromthe "Content

Standards for Digital Geospatial Metadata" and bracketed comrents where

appl i cabl e.

4. El enent values specified by the "Content Standards for Digital Geospati al

Met adat a" are prefaced and fol | owed by doubl e quotation narks.

--ldentification Information--

-Citation-

*8.2

9/ 95

ORI G NATOR USGS [Sone DRG s may originate from nmappi ng agenci es or
programs other than the USGS. In such a case, the nane of the
organi zation or individual that developed the data set would be

pl aced here.]
PUBLI CATI ON DATE: The date when the data set is published or other-

wi se made available for release. [A single date is used to popul ate

three separate DRG nmetadata el ements. They are:
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*8.4

8.6

1. the Identification Information/Publication Date (8.2). The
FGDC definition for elenent Publication Date is the "date when
the data set is published or otherwi se made available." That
date is the date the | ast DRG production step occurs, which is

the conpletion of the netadata file.

2. the Publication Information/Process Date (2.5.2.3). The
el ement Process Date is described as the "date when the event
was conpleted" or, in the case of DRGs, the date when the
| ast DRG production step, processing the netadata file, was

conpl et ed.

3. the Metadata Reference Information/ Metadata Date (7.1).
The date the netadata were created is the same as the date of
the last production step (Process Date), and when the data

beconmes avail able (Publication Date).]

The nane by which the data set is known. [The map name as

designated by the Topographic Map Nanmes Data Base. Note that the
source map for the DRG can be an older, unrevised map and have a

di fferent name than the DRG]

GECSPATI AL DATA PRESENTATI ON FORM " nap"

-Publication Information-

8. 8.

8. 8.

9/ 95

1

2

PUBLI CATI ON PLACE: Reston, VA

PUBLI SHER:  USGS
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- Descri ption-

1.2.1

1.2.2

*1.2.3

ABSTRACT: A DRGis a raster image of a scanned USGS topographic nmap

i ncluding the collar information, georeferenced to the UTMgri d.

PURPCSE: A DRG is useful as a source or background layer ina 4dS§s,
as a nmeans to performquality assurance on other digital products,
and as a source for the collection and revision of DLG data. DRG s
can al so be nerged with other digital data, e.g. DEMs or DOQ s, to
produce a hybrid digital file.

SUPPLEMENTAL | NFORMATI ON: Ot her descriptive information about the
data set. [The USGS will place the UTM netric coordi nates of pixel

1,1 in this elenent.]

-Time period of content-

Si ngl e Date/ Tine

*9.1.1

1.3.1

- St at us-

1.4.1

1.4.2

9/ 95

CALENDAR DATE: The year (and optionally nonth, or nonth and day).
The | atest date found beneath the map title on the |ower right hand

side of the source map popul ates the Cal endar Date el enent.

CURRENTNESS REFERENCE: "G ound Condition"

PROGRESS: " Conpl et e"”

MAI NTENANCE AND UPDATE FREQUENCY: "Irregul ar"
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- Spati al Domai n-

Boundi ng Coordi nat es

*1.5.1.1 WEST BOUNDI NG COORDI NATE: Western-nost coordinate of the limt of

coverage expressed in longitude [-].

*1.5.1.2 EAST BOUNDI NG COORDI NATE: East ern-nost coordinate of the limt of

coverage expressed in longitude [-].

*1.5.1.3 NORTH BOUNDI NG COCORDI NATE: Nort hern-nost coordinate of the limt of

coverage expressed in |atitude.

*1.5.1. 4 SOQUTH BOUNDI NG COORDI NATE:  Sout hern-nost coordi nate of the limt of

coverage expressed in |atitude.

- Keywor ds-

Theme
1.6.1.1 THEME KEYWORD THESAURUS: " None"
1.6.1.2 THEME KEYWORD: digital raster graphic
1.6.1.2 THEME KEYWORD: DRG
1.6.1.2 THEME KEYWORD: t opographic map
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Pl ace

1.6.2.1

*1.6.2.2

1.6.2.1

*1.6.2.2

*1.6.2.2

1.7

1.8

*1.11

9/ 95

PLACE KEYWORD THESAURUS: Department of Commerce, 1977, Countries,
Dependenci es, Areas of Special Sovereignty, and their Principal
Adm ni strative D visions (Federal |nformation Processing St andar d
10-3): Washington, Departnment of Conmmerce, National Institute of
St andards and Technol ogy.

PLACE KEYWORD: The geographi ¢ name of a | ocation covered by a data
set. [The United States (and Mexico or Canada). ]

PLACE KEYWORD THESAURUS: Departnent of Commerce, 1987, Codes for
the lIdentification of the States, The District of Colunbia and the
Qutlying Areas OF The United States, and Associ ated Areas (Federal
I nformation Processing Standard 5-2): Washington, Department of

Conmer ce, National Institute of Standards and Technol ogy.

PLACE KEYWORD: The geographic nane of a |ocation covered by a data
set. [ STATE1]

PLACE KEYWORD: The geographic nane of a |ocation covered by a data
set. [ STATE2]

ACCESS CONSTRAI NTS: " None"

USE CONSTRAINTS: Acknowl edgnent of the USGS would be appreciated in

products derived fromthese data.
DATA SET CREDI T: Recognition of those who contributed to the data

set. [States or agencies that contribute to the producti on of DRG s

can receive a credit here.]
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--Data Quality Information--

-Attribute Accuracy-

ATTRI BUTE ACCURACY REPORT: The DRG is an 8-bit color image that enploys
a color palette to ensure uniform colors throughout a particular DRG

series. Al DRGs within a series nust have the sane R& val ue.

LOG CAL CONSI STENCY REPCRT: Not Applicable

COWPLETENESS REPORT: The DRGis a faithfully reproduced digital imge of
the original source map. Sone differences may be detected between the
source graphic used for scanning and the DRG due to the RGB val ues
assigned that particular color. The intent is to recreate those colors as
near as possible. Data conpleteness for DRG files reflect content of the
source graphic. Features may have been elimnated or generalized on the
source graphic due to scale and legibility constraints. For infornation
on collection and inclusion criteria, see U S. Geological Survey, 1994,
St andards for 1:24,000-Scale Digital Line Gaphs and Quadrangle Mps:
Nat i onal Mapping Program Technical Instructions and U S. Geol ogical
Survey, 1994, Standards for Digital Line Gaphs: National Mpping Program

Techni cal Instructions.

-Positional Accuracy-

Hori zontal Positional Accuracy

2.4.1.1 HORI ZONTAL POSI TI ONAL ACCURACY REPORT: Al though the datum of the

9/ 95

published map is retained to be consistent with other USGS digital
data, this image is cast on the UTM and may be | NCONSI STENT with the

credit note on the image collar.
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Vertical Positional Accuracy

2.4.2.2 VERT| CAL PGCSI TI ONAL ACCURACY REPORT: Refer to the DRG col |l ar for

i nformati on about vertical positional accuracy.

- Li neage-

Source | nformation

Source Citation

2.5.1.5 SOURCE Cl TATI ON ABBREVI ATI ON: mapl
8.1 ORI G NATOR:  USGS
*8.2 PUBLI CATI ON DATE: The date when the data set is published or

ot herwi se made available for release. [The |atest date beneath the

map title.]

*8. 4 TITLE: The nanme by which the data set is known. [Source map nane.]

8.6 GECSPATI AL DATA PRESENTATI ON FORM " nmmap"

--Publication Informtion--

8.8.1 PUBLI CATI ON PLACE: Reston, VA

8.8.2 PUBLI SHER:  USGS

*2.5.1.2 SOURCE SCALE DENOM NATOR: The denominator of the representative

fraction on a map (for exanple, on a 1:24,000-scale map, the Source
Scal e Denominator is 24000).
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2.5.1.3

TYPE OF SOURCE MEDI A: "paper"

-Source Tinme Period of Content-

Singl e Date/ Time

*9.1.1

[[If

CALENDAR DATE: The year (and

[ The date found beneath the map title on the | ower

of the source map if only a single date is present.

dates exist beneath the map t

(see following text in double

nmul tiple dates are shown beneath the map title of

foll owi ng dates are required

*9.1.1

2.5.1.4.1

*9.1.1

2.5.1.4.1

*9.1.1

2.5.1.4.1

2.5.1.4.1

2.5.1.6
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CALENDAR_DATE
[ The bl ack map date.]

The year (and

SOURCE CURRENTNESS REFERENCE

CALENDAR_DATE
[ The | at est

The year (and

revi sion date.]

SOURCE CURRENTNESS REFERENCE

CALENDAR DATE: The year (and

[ The photo inspection date if

SOURCE CURRENTNESS REFERENCE

SOURCE CURRENTNESS REFERENCE

SOURCE CONTRI BUTI ON:

optionally month, or nonth and day).
right

If two or
itle then multiple dates are listed

brackets).

the source map the

optionally month, or nonth and day).

"ground condition"

optionally month, or nonth and day).

"ground condition"

optionally month, or nonth and day).

m nor revision or reprint.]
"ground condition"]]

"ground condition"

The source map is scanned to produce the DRG
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-Process Step-

2.5.2.1

9/ 95

PROCESS DESCRI PTI ON: The production procedures, instrunentation,
hardware, and software used in the collection of standard DRG
products vary dependi ng on systens used at the contract, cooperator,
or USGS production sites. The mpjority of DRG data sets are
acqui red through governnent contract. The process step descri bes,
in general, the process used in the production of standard DRG data

sets.

1. Production of a DRG begins with the scanning of a paper
7.5-m nute topographic map (mapl) on a high-resolution scanner.
Scanni ng resol utions range from 500-1000 dpi with the output file
runni ng between 160-300 M.

2. Renoval of screens (descreening) and col or quantization to reduce

t he nunber of colors also takes place during the scanning phase.

3. The raw scan file is then transformed and georeferenced using UTM
coordi nates of the sixteen 2.5-mnute grid ticks, which are obtained
using the in-house produced program COORDAT and stored in a ground
control file. Those sixteen 2.5-minute ticks are interactively
visited and assigned their respective UTM coordi nates. USGS program
XSHAPES4 then perforns a piecewise |inear rubber  sheet

transf ormati on.

4. An output resolution of 2.4 meters (8.2 feet) is chosen to

resanple the file to 250 dpi.
5. The image file is converted to a TIFF image and further reduced

by converting the file to a run | ength encoded PackBits conpression
(type 32773).
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6.

The col or palette of the conpressed DRG is then standardi zed by

replacing the original RGB values assigned during the scanning

process with standard RGB val ue conbinations using the in-house

produced TI FFREMAP program

7.

Prior to archiving the DRG undergoes the following quality

assurance pr ocedur es:

9/ 95

a. The col or index val ues of each DRG are checked to ensure
the RGB conbinations are consistent with the standardized

color palette.

b. All DRG files are inspected to ensure that they are

geonetrically consistent with nornmal map presentation.

c. Selected DRG s are checked to ensure that data elements in
the DRG netadata file correspond to the map collar information

and to the information in the associated inmage file.

d. Selected DRG s are checked for georeferencing accuracy by
conparing the book value of latitude and |ongitude tick nmarks

with corresponding tick intersections in the DRG i mage.

e. Transformations are checked on selected DRG s by conparing
the positions of well defined points, such as UTM grid
intersections in the graphic product, with the corresponding

i mage points in the DRG
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USGS DRG production specifications are available on request fromthe

Nati onal Mapping Division and M d-Continent Mapping Center by

cont acti ng:

Rol | a- ESI C

U.S. Geol ogi cal Survey

1400 I ndependence Rd., Ms231

Rol la, MO 65401-2602

Phone (314)341-0851

Facsim |l e (314)341-9375

E-mail to esic@rdgs9l. cr.usgs. gov

World Wde Web: http://ncncweb. cr. usgs. gov/ gdc/

2.5.2.2 SOQURCE USED Cl TATI ON ABBREVI ATION:  The Source Citation Abbreviation

of a data set used in the processing step. [mapl]

*2.5.2.3 PROCESS DATE: The date when the event was conpleted. [Production

dat e. ]

--Spatial Data Organi zation |nformation--

3.2 DI RECT SPATI AL REFERENCE METHOD: "Raster"

-Raster bject Infornmation-

3.4.1 RASTER OBJECT TYPE: "Pixel"
*3.4.2 ROW COUNT: The maxi mum nunber of raster objects along the ordinate
(y) axis.
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*3.4.3 COLUMN COUNT: The nmaxi mum nunber of raster objects along the

absci ssa (x) axis.

--Spatial Reference Information--

-Hori zontal Coordinate System Definition-

Pl anar
4.1.2.2.1 GRI D COORDI NATE SYSTEM NAME: "Uni versal Transverse Mercator"
Uni versal Transverse Mercator (UTM
*4,.1.2.2.2.1 UTM ZONE NUMBER: The identifier for the UTM zone.

Transver se Mercat or

4.1.2.1.2.17 SCALE FACTOR AT CENTRAL MERI DI AN: 0. 9996

¥4.1.2.1.2.2 LONG TUDE AT CENTRAL MERI DI AN:  The line of longitude at the

center of a map projection generally used as the basis for

constructing the projection. [-]

4.1.2.1.2.3 LATI TUDE OF PROJECTION CRIG N: 0.0
4.1.2.1.2. 4 FALSE EASTI NG  500000.
4.1.2.1.2.5 FALSE NORTHING 0.0
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--Pl anar Coo

4.1.2. 4.1

- Coordi nat e

¥4.1.2.4.2.1

*4.1.2.4.2.2

4.1.2. 4.4

- CGeodetic M

*4.1.4.1

*4.1.4.2

*4.1.4.3

9/ 95

rdi nate | nformation--

PLANAR COORDI NATE ENCODI NG METHOD: "row and col um”

Repr esent ati on-

ABSCl SSA RESOLUTI ON:  The (nomi nal) nininum di stance between
the "x" or columm val ues of two adjacent points expressed in

Pl anar Di stance Units of neasure.

ORDI NATE RESOLUTI ON:  The (nomi nal) mi ni mrum di stance between

the "y" or row values of two adjacent points, expressed in

Pl anar Di stance Units of neasure.

PLANAR DI STANCE UNITS: "neters”

del -

HORI ZONTAL DATUM NAME: The identification given to the reference
system used for defining the coordinates of points. [The datum used

is the datum of the DRG source.]
ELLI PSO D NAME: The identification given to established
representations of the Earth's shape. [The ellipsoid of the DRG

source; e.g GRS 1980, C arke 1866.]

SEM - MAJOR AXIS: Radius of the equatorial axis of the ellipsoid.
[ GRS 1980 = 6378137, Cl arke 1866 = 6378206. 4]
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*4.1.4. 4

DENOM NATOR OF FLATTENI NG RATIO  The denominator of the ratio of
the difference between the equatorial and polar radii of the
el lipsoid when the nunmerator is set to 1. [GRS 1980 = 298. 257,
Clarke 1866 = 294. 98]

--Entity and Attribute Information--

-Overvi ew Descri pti on-

9/ 95

1

Each raster entity or pixel contains a digital number from O through
12 referencing a color palette of RGB values fromO through 255 in

whi ch the standard colors used in the DRG are defi ned.

USGS DRG Col or Palette

Di gi tal Nunber Col or Red G een Bl ue
0 Bl ack 0 0 0
1 White 255 255 255
2 Bl ue 0 151 164
3 Red 203 0 23
4 Br own 131 66 37
5 G een 201 234 157
6 Purpl e 137 51 128
7 Yel | ow 255 234 0
8 Li ght Bl ue 167 226 226
9 Li ght Red 255 184 184
10 Li ght Purple 218 179 214
11 Li ght Grey 209 209 209
12 Li ght Brown 207 164 142
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5.2.2 ENTI TY AND ATTRIBUTE DETAIL CITATION: Draft Standards for Digital

Rast er Graphic.

--Distribution Information--

-Di stri butor-

Contact Organi zation Primary

10.1.2 CONTACT ORGANI ZATI ON: Earth Science Information Center, uU. S
Geol ogi cal Survey Contact Address

10.4.1 ADDRESS TYPE: "nmmiling address"

10.4.2 ADDRESS: 507 National Center

10. 4.3 ClTY: Rest on

10.4. 4 STATE OR PROVINCE: Virginia

10.4.5 POSTAL CODE: 22092

10.5 CONTACT VO CE TELEPHONE: 1 800 USA NMAPS
10.5 CONTACT VO CE TELEPHONE: 1 703 648 6045
6.3 DI STRI BUTI ON LI ABILITY: Al't hough these data have been processed

successfully on a conputer system at the USGS, no warranty expressed
or inmplied is nade by the USGS regarding the use of the data on any
ot her system nor does the act of distribution constitute any such

warranty. The USGS will warrant the delivery of this product in
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computer-readable format and will offer appropriate adjustnment of
credit when the product is determ ned unreadable by correctly adjusted
conmput er input peripherals, or when the physical nmediumis delivered in
damaged condition. Requests for adjustnent of credit nust be nmade
within 90 days fromthe date of this shipnment fromthe ordering site.
-Standard Order Process-
Digital Form
Digital Transfer Information
6.4.2.1.1 FORMAT NAME: TIFF
6.4.2.1.2 FORMAT VERSI ON NUMBER: 6.0
6.4.2.1.6 FI LE DECOMPRESSI ON TECHNI QUE: PackBits
Digital Transfer Option
Ofline Options

6.4.2.2.2.1 OFFLI NE MEDI A: " CD- ROV

6.4.2.2.2.3 RECORDI NG FORMAT: "1SO 9660"; DRG image files wth

correspondi ng netadata files.

6.4.3 FEES: For delivery on conpact disc, the charge is $32 per CDROM
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--Met adat a Reference | nformation--

*7.1 METADATA DATE: The date that the netadata were created or

updat ed.

Met adat a Cont act

Contact Organi zation Primary

10.1.2 CONTACT ORGANI ZATION:  U.S. Geol ogi cal Survey

Cont act Address

10.4.1 ADDRESS TYPE: "nmmiling address”

10.4.2 ADDRESS: 590 National Center

10. 4.3 ClTY: Rest on

10.4. 4 STATE OR PROVINCE: Virginia

10.4.5 POSTAL CODE: 22092

10.5 CONTACT VO CE TELEPHONE: 1 703 648 4533

10. 8 CONTACT ELECTRONIC MAIL ADDRESS: Copies of this publication

avail able from anonymous File Transfer Protocol (anonynous

ftp://fgdc. er.usgs. gov/

7.5 METADATA STANDARD NAME: "Content Standards for Digital
Met adat a"
7.6 METADATA STANDARD VERSI ON: 19940608

9/ 95
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