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2. SPECI FI CATI ONS

This part of the standard provides specific information on the
production of digital raster graphics (DRGs).
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FI LE FORMATS

A USGS DRG is conprised of two physical files, an inmage file and a
netadata file. No specific convention for nam ng either of these
files is required.

Tagged Image File Format (TIFF) 6.0 contains no convenient and
standard mechanism for explicitly referencing conpanion files.
Keeping the inmage file and the netadata file correctly associated
with each other is a data managenent and distribution issue; many
solutions are possible, but none are defined by this DRG product
st andar d.

USGS DRGs are usually distributed with a third file, called a world
file, used by sone commercial G Ss for georeferencing. World files
are not required.

| mage File

TI FF Requi renents

The Tagged Inage File Format is a copyrighted standard of Adobe
Systens, Inc. See figure 2-1 for an exanple of the interpreted
output of thetifflibutility tiffinfo for an original coverage DRG

TIFF Directory at offset 0x85cld2
Subfile Type: (0 = 0x0)
I mage Wdth: 5287 Inmage Length: 6764
Resol ution: 250, 250 pixels/inch
Bits/Sanple: 8
Conpr essi on Schene: PackBits
Photonetric Interpretation: palette color (RGB from col or nap)
Date & Time: "1996:11:01 08:49: 01"
Sof tware: "USGS CD Archiver programtif2usgsdrg v.1.0"
I mage Description: "USGS GeoTl FF DRG 1: 24000 Quad of Dillon.
Product : 478363"

Sanpl es/ Pi xel : 1

Rows/ Strip: 1

Pl anar Configuration: single inmge plane
Col or Map: (present)

Figure 2-1
Sanpl e DRG TI FF tag content.
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A DRG image file is required to conform to the TIFF standard,

version 6. 0.

The DRG i mage nmust have the fol |l owi ng characteristics,

which are restrictions of the TlIFF standard:

(1)

(2)

(3)

(4)

(5)

A DRG must be an 8-bit palette-color inmage. The
Photonetriclnterpretation tag (262.d, 106.h) nust have
a value of 3, the BitsPerSanple tag (258.d, 102.h) nust
have a value of 8, and the Col orMap tag (320.d, 140.h)
nust have a value of 768 (=3*(2**8)). Palette-color
requirenents are defined in section 5 of the TIFF 6.0
st andar d.

The Xresolution (282.d, 1la.h) and Yresolution (283.d,
11b. h) TIFF tags nust be equal to each other (pixels
nmust be square) and nust contain the correct output
pi xel resolution. If the inmage is printed at the
resol ution specified by these tags, the printout will be
at the nap scale intended by the data producer

Al t hough the TIFF standard supports five types of data
conpression, only PackBits conpression (run |ength
encoding) is allowed in a DRG The Conpression tag
(259.d, 103.h) will therefore have a value of either 1
(no conpression) or 32,773 (PackBits).

The color map nust be organized in one of the two ways

and "Col or Model 2." A specific color map organi zation
is an unusual requirenent for a TIFF i nage. Specialized
software nay be needed to inplenent this requirenent.

The DateTine tag (306.d, 132.h) is required. The
contents of this tag should be obtained fromthe system
clock to guarantee that DRG i nages created at different
times will have different tinme stanps.
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Rast er G aphics

The | mageDescription tag (270.d, 10e.h) of original
coverage DRGs has the form "USGS GeoTl FF DRG <scal e>
Quad of <quad nane>. Product: <product id>". |nages made
to conformw th the current version of the standard nust
contain this string plus two additional pieces of
infornation: the version nunber of the DRG product
standard and the col or nodel used for the file. The tag
contents will have the follow ng form

USGS GeoTlFF DRG <scale> quad of <quad nane>.
Product: <product _id>; Standard: V<version>; Color
nodel : <nobdel _nunber >

wher e
<product _id>is an arbitrary identifier

<version> is the number of the DRG product standard
to which the inmage conforns. The standard version
nunber is printed in the preface of the prelimnary
pages of this standard.

For exanple, if the DRG described in figure 2-1;was

remade according to this version (V2.0) of the standard,
the I mageDescription tag m ght be as foll ows:

USGS GeoTl FF DRG 1: 24000 quad of Dillon. Product:
987654; Standard: V2.0; Color nodel: 1.

2.1.1.2 CGEOTI FF Requi renent s
GeoTI FF is a public domain extension of TIFF that provides a robust
and flexi bl e nethod of storing georeferencing information in a TIFF

file.

GeoTl FF was defined by a consortium of private conpanies and

government agenci es in 1994-95. The USGS di d not play a significant
role in defining this standard, but the DRG program was one of the

4/ 01
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first large GeoTl FF i npl enmentations.

GEOTI FE- Specific TIFF Tags

The following four TIFF tags are required to be present and
correctly populated in a USGS DRG These are registered TIFF tags.
Al though they are part of the standard TIFF Inmage File Directory
(IFD), they are defined by the GeoTl FF standard, not the base TIFF
st andar d:

(1) Model Pi xel Scal eTag (33550.d, 830e. h). The X and Y val ues
in a DRG nust be equal to each other (pixels nust be
square) and to the ground distance of one DRG pixel
For 1:24,000-scale DRGs at 250 lines per inch scan
resol ution, these values are both 2.4384 (neters). See
section 2.6.1 of the GeoTl FF standard.

(2) Model Ti epoi nt Tag (33922.d, 8482.h). This tag specifies
the (X, Y) ground coordinates of the (0,0) inmage pixel
by convention the upper left corner of the inage. 1In
nost USGS DRGs, the UTMi s t he ground coordi nate system
GeoTI FF al | ows considerable flexibility in how an imge
is tied to the ground, but this DRG standard requires
the tie to be to the (0,0) pixel and the Z coordinate
val ues to be set equal to 0. See section 2.6.1 of the
GeoTl FF st andard.

(3) GeoAsci i ParansTag (34737.d, 87bl.h). This tag is used
to store all the ASCII-val ued GeoKeys. For the nost
part, the only keys that are ASCI| valued are citation
keys. See section 2.4 of the GeoTl FF standard.

(4) CGeoKeyDi rectoryTag (34735.d, 87af . h). This tag
references all non-ASCI|I GeoKeys. All projection and
datum information is stored in GeoKeys. See the next
section of this standard and section 2.4 of the GeoTl FF
st andar d.
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GeoKeys are structurally simlar to TIFF tags, but at one |ower
| evel of abstraction. The follow ng GeoKeys are required in a USGS

DRG

(1)

(2)

(3)

(4)

GIModel TypeCGeoKey (1024.d, 400.h). The required val ue
is 1 (Model TypeProjected) for USGS DRGs.

GTRast er TypeGeoKey (1025.d, 401.h ). The required val ue
is 1 (RasterPixellsArea) for USGS DRGs.

Proj ect edCSTypeGeoKey (3072.d, <c¢00.h). This key
contains a coded value for the projection, datum and
possi bly pl ane coordi nate zone. USGS DRGs may use only
the values explicitly listed in section 6.3.3 of the
GeoTl FF standard. User-defined val ues, though all owed
by the GeoTl FF standard, are not pernmitted i n USGS DRGs.

PCSCit ati onGeoKey (3073.d, c01.h). This is a free text
field for describing the projection and datum Most
USGS DRGs are projected on the UTMand use this field to
descri be the projection, zone, and datum In these
cases, the CGeoKey contents are required to be of the
form"UTM Zone <nunber> <N/ S> wi th <datums", where

<nunber> is the UTM zone nunber, and

<datun® is the comon datum abbrevi ation, such as
NAD27 or NADB83.

Contents of the PCSCitationGeoKey are for descriptive
purposes only. Application software may display this
key as sinple netadata but should depend on the
Proj ect edCSTypeGeoKey for precise coordinate system
infornation. Applications should not attenpt to parse
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the PCSCitationGeoKey to obtain projection or datum
i nformation.

O her GeoKeys may be populated at the data producer's option,
provided that all additional keys are consistent with these four
requi red keys.
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Ceotiff_Information:
Version: 1
Key Revision: 0.2
Tagged_|I nformati on:
Model Ti epoi nt Tag (2, 3):

0 0 0

608981. 286 4207278. 14 0
Model Pi xel Scal eTag (1, 3):

2.4384 2.4384 0
End_OF _Tags.

Keyed_| nformati on:
GIModel TypeCGeoKey (Short, 1): Model TypeProj ect ed
GTRast er TypeGeoKey (Short, 1): RasterPixel | sArea
Proj ect edCSTypeGeoKey (Short, 1): PCS_NAD27_UTM zone_15N
PCSCi t ati onGeoKey (Ascii,25): "UTM Zone 15 N with NAD27"
End_OF _Keys.

End OF Geotiff.

PCS = 26715 (NAD27 / UTM zone 15N)
Projection = 16015 (UTM zone 15N)
Proj ecti on Met hod: CT_Transver seMer cat or
Proj Nat Ori gi nLat GeoKey: 0.000000 ( 0d 0" 0.00"N)
Proj Nat Ori gi nLongGeoKey: -93.000000 ( 93d 0' 0.00"W
Proj Scal eAt Nat Ori gi nGeoKey: 0.999600
Pr oj Fal seEasti ngGeoKey: 500000. 000000
Pr oj Fal seNort hi ngGeoKey: 0. 000000
GCS: 4267/ NAD27
Datum 6267/ North Anerican Datum 1927
El li psoid: 7008/ C arke 1866 (6378206. 40, 6356583. 80)
Prime Meridian: 8901/ Greenwi ch (0.000000/ 0d 0' 0.00"E)
Projection Linear Units: 9001/ meter (1.000000m

Cor ner Coor di nat es:

Upper Left (608981. 286, 4207278. 139)
Lower Left (608981. 286, 4190784. 802)
Upper Ri ght (621873. 106, 4207278. 139)
Lower Ri ght (621873. 106, 4190784. 802)
Figure 2-2

Sanpl e DRG GeoTl FF tag content.

4/ 01
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utility listgeo, not a literal dunp of GeoTlFF tags and keys.
Projection information below the line "End O Geotiff" is inplied
by the standard projection and is not stored explicitly in the
data file. The descriptions are retrieved fromlibgeotiff |ook-up
tables in the |istgeo application. Simlarly, only the first of
the four inmage corner coordinates is stored explicitly; the rest
are conmputed by the application. Note that these coordi nates are
the UTM val ues of the corners of the inmage, not of the map
neatline. Note also that this application shows only two GeoTl FF-
specific TIFF tags, even though four are present in the file. The
ot her two (GeoASCl | ParansTag and GeoKeyDirectoryTag) contain
pointers to GeoKeys, not actual data.

Met adata File
Each DRG i nage nust be acconpani ed by exactly one conpanion file
of metadata. The netadata file is based on the Federal Geographic
Data Commttee (FGDC) Content Standard For Digital Geospatia

| i i 1

Met adata. See section 2.9 .for information about the content of
this file.

The FGDC standard is a content standard only and does not specify
any physical format for netadata files. Oiginal coverage DRGs
used an ad hoc, plain text format for the netadata files. The
text was organized to reflect the organization of the content
standard docunent.

DRGs nade since 1999 use a plain text format that is simlar but
adheres to additional rules for text syntax and organi zation. DRG
netadata files are now required to be consistent with the FGDC

net adata parser (MP) software system

Nei t her of these physical file fornats conforns to any fornal

specification. Witing parsing software agai nst exanpl es of these
files is not recomended.
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2.2 DATA SOURCES
Original coverage DRGs were nmade by scanni ng paper naps. New
version DRGs are nade from several data sources:

(1) From scans of paper naps.

(2) Fromthe outputs of digital map revision processes.
These data are digital feature separates, used to plot
negatives for printing new maps. The digita
separates can be conbined directly to nake a DRG
These revision processes can be either vector based or
raster based; in both cases, the final outputs are
synbol i zed raster separates.

(3) From scans of the original map naterials. This is
simlar to using the outputs of digital revision
digital feature separates are conbi ned to nake a DRG

Oiginal coverage DRGs were alnost all of standard topographic
guadrangl es. Since the conpletion of the original data program
an increasing nunber of non-standard DRGs have been nmde from

ot her maps, including National Park maps, historical maps, and
Antarctica naps. In npst cases, these DRGs were made by scanni ng
paper copies of the published map sheets. Many of these DRGs did
not conformto the original product standard because it was not
possi ble to reduce the nunmber of colors to 13. The changes to

____________
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2.3 COVERAGE
The standard area of coverage of a DRGis the entire area printed
on a USGS map, including the map collar, any overedge areas, and
insets. Original coverage DRG sources include the follow ng:

o

1:10,000- or 1:12,000-scale maps of sone islands in the
Paci fic Ccean

o 1:20,000- or 1:30,000-scale maps of Puerto Rico

o 1:24,000- or 1:25,000-scale maps of the conterm nous
United States, Al aska, Hawaii, and U S. Territories

o 1:63,360-scal e maps of Al aska

o 1:100, 000-scal e maps of the conterninous United States
and Hawai

o 1:250,000-scal e maps of the conterninous United States,
Al aska, and Hawai
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2.4.1

2.4.2
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DRG RESOLUTI ON

Scan Resol ution

DRG source materials are scanned on a high-quality, nulticolor
scanner capable of resolutions of at |east 500 dpi. Scanner
limtations, large image file sizes, processing tines, and

i ntended use of the data are considerations in the choice of a

scanni ng resol ution.

DRGs produced under the current standard nust be scanned at a rea
scan resolution of at least 500 dpi. The final product may be
downsanpl ed to 250 dpi at the data producer's option. Experience
has shown that downsanpling froma 500 dpi scan produces a higher
quality imge than scanning at 250 dpi

Earlier versions of this standard did not contain this
requi renent. Most original coverage DRGs were scanned at 250 dpi

Qut put Resol ution
The final output resolution of a DRG nust be at |east 250 dpi, but

not nmore than 1,000 dpi

Though any output resolution in this range is permssible, the
USGS recomends resol utions of 250 and 500 dpi be used for nost
data. Tests show very little inprovenent in quality, especially
when scanni ng paper maps, at resolutions higher than 500. The
m nor quality inprovenment rarely justifies the greatly increased
file sizes.

The original DRG product standard all owed only one out put
resol ution, 250 dpi. All original coverage DRGs are at this
resol ution.

The output resolution of the DRGimge will be stored in the TIFF
tags Xresolution (282.d, 1lla.h) and Yresolution (283.d, 11b.h).
DRG pi xel s nmust be square, so these two tag val ues nmust be equal
The val ue of these tags should be such that an application that
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uses this value to print the image will print the map at correct
scal e.
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GEOREFERENCI NG

DRGs nust be georeferenced; that is, the data nmust contain al

i nfornmati on needed to transformimge coordinates to a ground
coordi nate system This information is carried primarily in the

USGS DRGs are georeferenced by fitting conputed UTM val ues to each
latitude and longitude tick on the source map. These ticks

i nclude the corners of the map neatline. Table 2-1 shows the
nunber of ticks georeferenced for each nap series.

Table 2-1
CGeoreferenced ticks for standard series naps
Area of Ti ck Ti cks
Scal e Cover age Spaci ng Ref erenced

1: 24,000 and

1: 25, 000 7.5- X 7.5-mn 2.5 nmn 16
1: 25, 000 7.5- X 15-mn 2.5 nmn 28
1: 100, 000 30- X 60-min 15 min 15
1: 250, 000 1 deg X 2 deg 15 mn 45

No particular inmage tranformation is required. Various conmercia
and custom software packages have been tested for DRG production
and found to produce nearly identical results. Variations between
tested transformation inplenentations were | ess than the size of 1
DRG pi xel at 250 dpi. Although some transfornmation differences
coul d beconme neasurable at finer resolutions, it is doubtful they
will ever be significant.

Proj ections and Horizontal Datuns

Proj ect edCSTypeGeoKey to specify the projected coordinate system
of the image. Allowed values for this GeoKey are listed in
section 6.3.3.1 of the GeoTl FF standard.

2-14



Standards for Digital Raster G aphics
Part 2: Specifications

2.5.

4/ 01

2

This requirement essentially nmeans that a DRG nust use relatively
conmon conbi nati ons of standard projections, coordinate systens,
and horizontal datums. Although the GeoTl FF standard al |l ows

user -defined projections and datuns, these are not permtted in
USGS DRGs. Only projected coordi nate systems explicitly listed in
section 6.3.3.1 of the GeoTl FF standard are all owed.

The USGS attenpts to use the UTM proj ection and coordi nate system
for nost DRGs.

Changing the map projection in the DRG creates a conflict between
the DRG netadata and the printed map collar that is part of the
DRG i nage. The map collar contains netadata for the printed nmap
The DRGis not required to use the sane projection or coordinate
syst ens.

The USGS al so attenpts to retain the datum of the published map
However, the requirenment to use only GeoTl FF-standard coordi nate
systens nmeans that this is not always possible. Two exanpl es of
hori zontal datuns used on USGS naps that are not included in the
GeoTl FF standard are the O d Hawaiian and Guam dat uns.

Changi ng the datum al so creates a conflict between the nmap collar
and the DRG i nage and netadata. Changing the datum of the scanned
map i nage changes the coordi nate val ues of the neatlines and
grids, which nmeans that coordinate values printed in the nap
margins will not match software readouts. DRG producers should be
aware that this can be very confusing for end users.

Overedge and Map | nsets

CGeor ef erenci ng of overedge areas and map insets is optional
because of its technical difficulty. Specialized software,
advanced A S expertise, or both are usually needed. Sone
transformati ons commonly used for DRG georeferencing require
control points to be evenly spaced. The 2.5-minute tick marks
neet this requirement for standard cells, but slivers outside the
standard cell boundary cannot be included. Simlarly, insets are
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maps within maps and can be very conplicated to georeference
wi t hout creating separate inmage files.

USGS DRGs do not georeference overedge areas or map insets.

Al t hough software may di spl ay ground coordi nates for these areas,

t he coordinate val ues are sinple extensions of the inmage plane and
wi I | not necessarily have a nmeaningful relationship to the Earth's
surf ace.
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HORI ZONTAL ACCURACY

DRG producti on processes are designed to preserve the accuracy of
the source materials. Although it is not possible to inprove the
accuracy of a map significantly by scanning it, it is possible to
retain the accuracy of the source map. |In practice, small errors
tend to be introduced by inexact point selection during
georeferencing. In general, these errors from DRG production tend
to be smaller than errors present in the source nap

See section 2.8.3.for horizontal accuracy eval uation techni ques

and tol erances.
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COLORS
The original version of this standard specified exactly one col or
nodel . This nodel was designed to retain the |linework character

of a typical USGS topographic quadrangle by requiring DRG col ors
to match standard ink col ors.

The original nmodel has advantages, particularly for G S users of
the data. However, it is very difficult to apply to naps other
than normal USGS topographi c quadrangles. For this reason, the
current version of the standard introduces a second acceptable
col or nodel .

Both col or nodels are required to conformto the base TIFF
standard for 8-bit palette-color imges (see section 5 of the TIFF
6.0 standard).

The | mageDescription tag (270.d, 10e.h) is required to specify

whi ch of these two color nodels is used. See section 2.1.1.1.
Col or Model 1: Standard Colors in a Reduced Col or Map

Al t hough only six inks are used on a USGS topographic map

hal ftone screening normally sinmulates up to six nmore colors (and
sonetines nore). The white background of the map is one
additional color. Oiginal coverage USGS DRGs required a col or
map, or | ook-up table, consisting of 13 colors.

In addition to nmeeting the requirenents of TIFF, a DRG col or nmap
is required to contain specific RG values, and the colors
t hensel ves nust be arranged in a specific order. These val ues and

their order are listed in table 2-2.

These requirements for predefined RGB val ues and col or map i ndex
order are unusual for a TIFF file and are specified as a

conveni ence for G S users. Because colors on USGS naps correspond
to feature types, it is useful for nmany map applications to know
col or values and ordering in advance.
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Table 2-2
The USGS DRG col or nap

Di gi tal Nunber Col or Red G een Bl ue
0 Bl ack 0 0 0
1 Wi te 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 Gray 209 209 209
12 Li ght Brown 207 164 142

The colors listed in table 2-2 are chosen to represent as closely
as possible the colors of the printed nap. However, variations in
the colors of printed naps caused by different brands of ink,

di fferent presses, map age, and other factors nmake it difficult to
conpl etely standardi ze DRG colors. Mdst DRGs contain noderate
amounts of col or "noise" caused by incorrect col or nappings.

Col or Model 2: Non-Standard Col or Map
At the option of the data producer, a DRG nay be made with the
followi ng color characteristics instead of those described in

Color slot 1 will designate the map background. This is usually
the color of the paper, and in the normal case will be white
(255, 255, 255). However, these exact RGB val ues are not required.
Producti on procedures shoul d use appropriate scanning or data
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processing techniques to ensure that nost pixels in the map
background are nmapped to color slot 1. The purpose of this
requirenent is to allow G S applications to render the nap
background transparent.

The remai ni ng 255 colors may be used in any way the data producer
deens appropriate. Colors may be in any order, with any RGB
val ues.

Dat a producers are encouraged to use this nodel only when the
nature of the source data nakes the reduced col or map specified in

Section 2.7.1:inpractical. The USGS anticipates using this new
nodel for Forest Service single-edition topographic naps,

ort hophot omaps, sone standard topographic maps with unusual tints
(for exanmple, lava flows and water depth), and nobst thematic,

geol ogi ¢, and hydrol ogi ¢ naps.
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DATA QUALITY

Because of the |arge nunber of DRG s produced in a short tine,
quality control for original coverage DRGs was done in part by
sanpling selected attributes of each image. COccasional errors are
still found in sone of these data.

In general, the goal of DRG production is to duplicate the quality
of the published map. Errors in the original nap can only be
fixed by revising the nap, a process that is always nuch nore
expensi ve and tinme consumng than fixing a DRG error

| mage Conpl eteness and Quality

| mage conpl eteness is checked by visually inspecting each DRG
imge. Different parts of the inage are inspected for gaps, color
errors, and other visual artifacts. There is no absolute,
gquantitative standard for acceptable inmage quality, but there are

qual itative guidelines.

Al DRGs
The following two quality guidelines apply to all DRGs:

(1) Preserving the spatial information present in map
linework is top priority. Unbroken |ines on the nap
shoul d renai n unbroken in the DRG  Any significant
amount of introduced |inework breakage or dropout
nmakes an i nmage unacceptabl e.

(2) Preserving text information is also top priority.
Illegible feature names, for exanple, nmake an inage
unacceptable. Text information in the nap collar
t hough al so inmportant, is less inportant than text
inside the neatline. This lower priority is because
of the technical difficuties of preserving collar
i nformati on through the georeferencing process.
Nevert hel ess, nost of the collar nust be readabl e.
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DRGs That

Rast er G aphics

Use Col or Model 1

The following three quality guidelines apply only to DRGs that use

maps or color conposite source naterials:

(1)

(2)

(3)

Preserving the color of map |inework i s nmedi um
priority. It is desirable for all lines of |ike color
on the nap to be of consistent color in the DRG
However, this is not as critical as preserving
unbroken |ines. Mdderate amunts of col or

m sclassification are tolerated in |inework,
particularly in lines that are difficult to scan
because of light color, fine Iineweight, or both
(contours on ol der nmaps, for exanple). "Mbderate"
neans in the range of 5 percent-10 percent pixe

m sclassification for black lines, up to the range of
10 percent-30 percent for contours, depending on the
condi tion of the scan naterials.

Correct classification of the nmap background color is
mediumpriority. This is inportant to G S applications
that need to make the nap background transparent to

ot her data.

Area fill tints (tinber, urban fill, water bodies, and
so on) are lowest priority. The "information/ink"
ratio of fill tint is relatively low. Further, it is
technically difficult to scan |ithographic screen
dots. Inmmge processing techni ques can and shoul d be
used to inmprove the consistency of screened areas (see

section 2.8.2), but relatively |arge amunts of col or
noi se and pi xel msclassification can be tolerated in
areas with fill tints. It is critical that fill tints
not obliterate the Iinework that runs through them
Guidelines 1 and 2 for all DRGs above apply equally to

areas with and without fill tint.
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2.8.1.3

2.8.1. 4

2.8.

4/ 01

2

DRGs That Use Col or Mbdel 2

reproduce the visual appearance of the printed nap. This includes
preserving the information of all fill tints. Color nodel 2 wll
usual |y be used for thematic maps, where fill tints contain nore
infornation than tints on standard topographi c quadrangl es.

DRGs From Digital Data

When a standard topographi c quadrangle is revised by the USGS or
its contractors, a new DRGis made by using digital feature
separates or by scanni ng stabl e-base feature separates. |n either
case, the resulting DRGis expected to have much hi gher inmage
quality than a DRG made by scanni ng a paper nap

(1) The i mage nust be al nost conpletely free of |ine
breaks and col or noi se.

(2) No |ithographic screens will be used. Area fills wll
be of a uniformcolor. Area fill will not interfere
wi th any |inework.

Descreeni ng and Col or Noi se Reduction

DRGs nade from paper map scans are descreened whenever technically
practical. Descreening renoves the |ithographic dots of area fil
tints and replaces themwi th a snooth color fill. The success of

this process depends on several things, including the quality of
the source materials, tine and effort spent on scanner
calibration, and types of image processing techni ques avail abl e.

| mage processing techniques are al so used whenever practical to
renove extraneous msclassified pixels. Descreening and noi se
reducti on procedures are nore art than science, and there is no
absolute or quantified quality standard by which to judge their
success.

The procedures are generally considered worthwhile if both these
conditions are true:
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2.8.3

2.8.4

4/ 01

(1) File size is reduced by replacing many snal
l'ithographic dots with larger, "snooth" col or areas.

(2) The vi sual appearance of the inage is nmade better (or
at |l east not nade worse) when judged by the guidelines

______________

Screens and col or noise are issues only for DRGs nade by scanning
paper maps. DRGs nade fromdigital data do not use |ithographic
screens and therefore do not require descreening. The col or noise
in such data is usually extrenmely | ow.

Posi ti onal Accuracy

DRG accuracy is nmeasured by conparing the grid ticks used for
control points with their theoretically correct positions. The
average di spl acenent nust be less than 4 pixels and the maxi num
di spl acenent nust be |less than 8 pixels.

Note that this conmparison is with theortically correct corner
positions, not with positions of the original map. The printed
map graticule usually contains small errors caused by the origina
plotting and scribing or introduced by naterial defornmation.
These errors tend to be renoved by DRG georef erencing.

Sone original coverage DRGs do not neet this accuracy standard.
When found, these data sets are placed in a queue for reprocessing
and are corrected as tinme and resources permt.

Geor ef erenci ng
The georeferencing of each DRGis confirned by view ng the imge
in GS software other than the software used to nmake the inmage.

Cccasional errors are still discovered in the georeferencing of
original coverage DRGs. Wen found, these data sets are placed in
a queue for reprocessing. GCeoreferencing errors are assigned the
hi ghest priority in this correction queue.

2-24



Standards for Digital Raster G aphics

Part 2: Specifications

2.9 METADATA
Federal agencies are required by Executive Order 12906 (April 11
1994) to include nmetadata with all digital geospatial data.
Executive Order 12906 established the National Spatial Data
Infrastructure and adopted the FGDC s Content Standard for Digita

Ceospatial Metadata to provide a consistent approach and format
for the description of data characteristics. Each DRG has an
associ ated nmetadata file that conmplies with this standard.

The USGS has a separate inplenentation standard for netadata
Standards for the Preparation of Digital Geospatial Metadata.
Part 5 of the standard defines DRG netadata. The DRG netadata
i npl enentation is relatively sinple:

o "Series level" netadata about both the source maps and
the DRG are witten in a small nunber of text
"tenpl ates." Each tenplate covers a |arge nunber of
simlar maps.

0 "Quadrangle level" netadata are extracted from USGS
dat abases and inserted into the tenplates by software.
Exanpl es of quadrangle | evel nmetadata are the nane and
publication date of a particular map.

The tenplates are filled in automatically for each DRG by
software. This nakes the netadata relatively consistent and very
i nexpensive, but it also nmeans that errors present in any of the
source dat abases are propagated to the DRG netadata file. Sone
additional errors were introduced through software bugs early in
the DRG program \When netadata errors are found, the DRGis

pl aced in a queue for replacenment, though with a relatively | ow
priority.

______________

Refer to section 2.1.2!'for informati on about the physical format

of DRG netadata files.
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