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GENERAL

DEFI NI TI ONS

The ternms "digital orthophoto" and "DOQ' are used throughout this
document to refer to both the 1-neter ground resolution
guarter-quadrangle digital orthophoto (3.75- x 3.75-minutes in
extent) and the one or two-nmeter ground resolution quadrangle
digital orthophoto (7.5- x 7.5-minutes in extent). Al though the
primary digital orthophoto of concern is the 1-neter quarter-
guadrangle, "DOQ'" will refer to both the quarter-quadrangle and
guadrangle digital orthophotos unless otherwise noted. G ound
resolution, for DO, is synonynbus with ground sanple distance
(GSD). The terns one and two-nmeter ground resolution refer to the
di stance on the ground represented by each pixel in the x and y
conponents. They do not infer the mninum distance that can be
detected between two adjacent features, or the mninum size of a
feature expressed in size of objects or distances on the ground.
The termgray-scale refers to an 8-bit inmage having up to 256 gray
levels. Black and white refers to gray-scale inmages from
panchromatic film while nobnochrone refers to a gray-scale inmage
containing light from one wavel ength band (red, green, blue, or
i nfrared).

Digital orthophoto - A digital inage that has the properties of an
orthographic projection. It is derived froma digitized perspective
aerial photograph or other renptely sensed inmmge data by
differential rectification so that image displacenments caused by
canmera tilt and terrain relief are renoved

Ot hophoto chips - A digital orthophoto nay be nade up of several
i mages nosai cked together to formthe final inmage. Each separate
pi ece of the npsaic that contributes to the final image is called a
“chip".

Nati onal Aerial Photography Program (NAPP)- A nultiple agency
program coordi nated by the USGS that provi des panchronati c and col or
infrared coverage of the United States at 1:40,000 photo scale.

National Hogh Altitude Aerial Photography Program (NHAP) - A
nul tiple agency program coordinated by the USGS that acquired
1: 80, 000 photo-scale panchromatic and 1:58,000 photo-scale color
i nfrared photography of the 48 conterm nous United States fromthe
years 1980-1987.
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OBJECTI VES

The U.S. Geol ogical Survey (USGS) is designated as a | ead Federal
agency for the collection and distribution of digital cartographic
data. The standards specified in this docunent pertain to the
col l ection, processing, archive, and quality control of digital
ort hophoto data. Data produced to this standard will be archived in
the National Digital Cartographic Data Base (NDCDB).

The U.S. Department of Agriculture, Natural Resources Conservation
Service (NRCS), the Farm Services Agency (FSA), the U S. Forest
Service (USFS), and the U S. Geol ogical Survey, National Mpping
Division (NMD) are partners in the National Digital Othophoto
Program (NDOP). The programwas created to ensure that each agency's
digital orthophoto requirenents are met, and to serve the needs of
t he broader user community for digital inagery data. The NRCS uses
digital orthophotos as a common base map to facilitate the
col l ecting, organizing and sharing of natural resource data at
county field offices. The FSA uses digital orthophotos to assist in
tracking producer records at county field offices. The Forest
Service enploys digital orthophotos as a neans to nore accurately
i nventory the national forests. NVD extracts digital base category
data directly fromdigital orthophotos. The Standards for Digital
Ot hophot os supports these orthophoto requirenents. Gven that the
requirenents and technologies involved in producing digital

ort hophotos will renmain dynamic for sone time, the Standards for
Digital Othophotos outlines many key dependencies involved in
producing digital orthophotos and, in sone cases, alternative

net hods of producti on.

This docunent also provides USGS conponents with guidelines for
perform ng quality control and acceptance of digital orthophoto data
into the NDCDB. Data generated by NRCS, FS, NWVD and ot her Feder al
agencies, or procured fromthe private sector, nmust conformto this
standard, to be accepted for entry in the NDCDB.

PRODUCT DESCRI PTI ON

A digital orthophoto is a geo-referenced inmage prepared from a
per spective photograph, or other renotely-sensed data in which the
di spl acenent within the image due to sensor orientation and terrain
relief has been renoved. Othophotos conbine the inmge
characteristics of a photograph with the geonmetric qualities of a
map. They serve a variety of purposes, frominterimnaps to field
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references for earth science investigations and analysis. The
digital orthophoto is useful as a layer of a geographic information
system and as a tool for revising digital Iine graphs. | mage

processing algorithns can be applied to the imge data to support
pl ani metric image classification, three-dimensional nobdeling, and
many ot her spatial applications. A digital orthophoto, as described
in these standards, can be produced from any scal e of photography.
However, the programis oriented primarily toward the production of
1-neter gray-scale and color-infrared digital orthophoto quarter-
guadrangl es from 1: 40, 000-scal e Nati onal Aerial Photography Program
(NAPP) or NAPP-1ike photography. Production of one or two-neter
digital orthophoto quadrangles wll be primarily supported by
nosai cki ng digital orthophoto quarter-quadrangles. Presently, hard-
copy outputs from the digital orthophotos include 1:12,000-scale
ort hophoto quarter-quadrangles and 1:24,000-scale orthophoto
qguadr angl es.

The digital orthophoto is created by scanning an aerial photograph
transparency (diapositive) with a precision inage scanner. The
scanned data file is then digitally rectified to an orthographic
projection by processing each imge pixel through photogrametric
space resection equations. This process requires, as input, ground
control points acquired from ground surveys or developed in
aerotriangul ation, conjugate photo-coordinates of ground control,
canera orientation paraneters, and a digital elevation nodel (DEM.
The rectified digital imge is then archived on suitable digita
storage nmedia with a keyword-based infornmational (netadata) header
affixed to the beginning of the digital inage.

SOURCES

The procedures and instrunentation used for production of digita

orthophotos vary, depending on the systens available. Currently,
NAPP or NAPP-1i ke photography is the prinmary source used for the
production of digital orthophotos by the USGS. NAPP phot ographs are
quarter-quadrangl e centered (3.75 minutes of longitude and | atitude
i n geographic extent) and are exposed at a nominal flying height of
20,000 feet above nean terrain with a 6-inch (152.4 nmm) focal -l ength
canera (photo scale = 1:40,000). A quadrangle (7.5-minute) digita

orthophoto is produced either by npsaicking 3.75-minute digita
ort hophotos or digital orthophoto chips or by generating the digital
orthophoto from 1:80,000 photo-scale black and white photography
fromthe National High Altitude Aerial Photography Program ( NHAP)

Col or-infrared and natural col or photographs nay be used as a source
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for digital orthophotos. Black and white DO may be generated from
CIR and natural color source. Qther aerial photographic or digital
sources may be used in the future.

The photography is scanned with an aperture that can be adjusted
between 7.5 and 30 nicroneters (un), depending upon the inage
scanner and desired out put ground/pi xel resolution. For exanple, an
aperture between 25 and 30 umyields a reasonabl e conprom se between
file size and adequate image resolution to support the present
digital orthophoto program requirenents. A 9 by 9 inch (240 mm
square) black and white aerial photograph scanned with an aperture
of 25 umyields approxi mately 88 negabytes (MB) of raw data. Using
1: 40, 000- scal e phot ographs, a 25 um scan equates to a ground sanpl e
di stance of 1 nmeter. A black and white quarter-quadrangle digital
ort hophoto generated and cropped from a 240- by 240-mllineter
phot ogr aph, scanned at 25 um w th the requisite overedge and header
produces a rectified file between 45-50 nmegabyt es.

DI G TAL ORTHOPHOTO STRUCTURE AND FORMAT

The line length of DO varies fromfile to file. The standard,
unconpressed grayscale DOQ format contains an ASCI|I header
(metadata) followed by a series of 8-bit image data I|ines. The
keywor d- based, ASCI| header may vary in the nunber of data entries.
The header is affixed to the beginning of the inmage and i s conposed
of strings of 79 characters each ended with a newline character.
Each keyword string contains information for either identification,
di splay, or registration of the inmage. Additional strings of blanks
are added to the header so that the Iength of a header |ine equals
the nunber of bytes in a line of inmage data. See Part 2:
Specifications, 2.10 Archive and Distribution Fornat.

The orientation of image data is by lines (rows) and sanples
(colums). Each line contains a series of pixels ordered from west
to east. The order of the lines is fromnorth to south. Digital
ort hophotos are archived and distributed so that when di splayed on
a conputer graphics ternminal, the projection grid north is at the
top of the screen.

The standard DOQ format is either a 3.75-m nute quarter-quadrangl e
or 7.5-mnute quadrangle and is black and white, color-infrared
(CIR), or natural color image. Both quarter-quadrangle and
guadrangl e DOQ contai n overedge inmagery. The 3.75-m nute quarter-
qguadr angl e DOQ has a ground pi xel distance of 1 nmeter while the
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7.5-m nute quadrangl e has a one or two-neter ground pixel distance.
The digital orthophoto is in the Universal Transverse Mercator (UTM
coordi nate systemon the North American Datum of 1983 (NAD 83) for
l-neter, 3.75-minute quarter-quadrangles. Either North American
Dat um of 1927 (NAD 27) or NAD 83 for one or two-neter, 7.5-ninute
guadr angl es (See Section 2.5, Datuns and Coordi nates) can be used.

The standard, archived, quarter-quadrangle DOQ is unconpressed and
is approxi mately 45-50 negabytes (MB) in size. DO are distributed
in both conpressed and unconpressed format. The conpressed DOQ i s
approxinmately 4-6 MBin size and i s acconpani ed by a separate header
file.
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SPECI FI CATI ONS

DEFI NI TI ONS
Band - a range of wavel engths of el ectromagnetic radiation. Al so,
i mage data gathered at this wavel ength range.

Band Interleaved - the ordered m xing of lines (band interleaved by
line, BIL) or pixels (band interleaved by pixels, BIP) of one or
nore bands with corresponding lines or pixels of other bands, to

forma single image file. See,Appendix 2-C

Band Sequential (BSQ- a sequence of inmage bands. A band sequenti al
file may be formed by appending bands in sequence within a single

____________ y

file. See Appendix 2-C

Bilinear interpolation - the mathematical conputati on of an unknown
value based on linear interpolation along two axes. The
i nterpolation conputes the unknown value based on the weighted
average of the four nearest known val ues. Bilinear interpolation nay
be used to conpute pixel values in an inage or el evation val ues from
a grid el evation nodel.

Bri ght ness value - a nunber (normally 0-255) representing a discrete
intensity gray level of a pixel in an inage.

Cubic Convolution - an inmage resanpling nethod using cubic
pol ynomi al s.

Dodgi ng - nmani pul ation of the intensity of part of a photograph by
sel ectively shadi ng or masking.

Met adata - description of the content, quality, condition, and other
characteristics of data.

Mcron (um / Mcrometer - unit of length defined to be 10°° neter.

Near est Nei ghbor - an inage resanpling nmethod that selects the val ue
of the nearest neighboring pixel

Panchromatic (photography) - a term applied to photographic
mat eri al s possessing sensitivity to all visible spectral colors,
i ncludi ng red.



Standards for Digital Othophotos
Part 2: Specifications

12/ 96

Resanple - interpolation of pixel values based upon neighboring
pi xel val ues.

Resection, photogrammetric - three-dinensional determnination of the
| ocation, attitude, or height of a canera, or of the photograph
taken by that camera.

GEOGRAPHI C EXTENT

The area of coverage for a standard USGS digital orthophoto is
either a quarter-quadrangle (3.75-minutes of latitude by 3.75-
m nut es of |ongitude plus overedge) or a quadrangle (7.5-m nutes of
latitude by 7.5-m nutes of |ongitude plus overedge).

USGS requires overlap between adjoining DO to facilitate edge
mat chi ng and nosai cking. The required overedge anmount differs for
participants in the National Digital Othophoto Program (NDOP) and
for other Federal, State and |ocal agencies, and private entities
who are not associated with NDOP but have USGS cooperative
agr eenent s.

Two specifications for inmage overedge exist: one for inmagery
produced by NDOP participants and one for imagery produced under
ot her USGS cooperative agreenents. The geographic extent for DOQs
will be as foll ows:

° For DO produced under National Digital Othophoto Program
funding agreerments: minimm 300 (+30) neters beyond the
extremes of the primary and secondary datum corner points.

° For DOQs produced under other cooperative agreenents: a
m nimum of 50 meters beyond the primary and secondary
hori zontal datum corner point extrenes.

The resulting digital orthophoto is a rectangle whose size may vary
inrelation to adjoining digital orthophotos.

COLLECTI ON

NAPP or NAPP-1i ke photography is the primary imge source used for
production of digital orthophotos by NVD. This does not preclude
ot her aerial photographic or digital inage sources from being used.
Digital orthophotos scanned from NAPP or NAPP-like inagery
(diapositives) will employ a scanning aperture no | arger than 32um
for 3.75-m nute DOQ and no |l arger than 60um for 7.5-m nute DOQs.

2-2



Standards for Digital Othophotos
Part 2: Specifications

2.4

12/ 96

The ground sanple distances will be 1 neter for 3.75-m nute DO and
1 or 2 meters for 7.5-mnute DOQs. Al  quarter-quadrangl e
ort hophotos with ground sanpl e distances that are less than 1 neter
or greater than 1 neter but less than 1.28 neters will be resanpled
to 1 neter. Interpolation of data to a 1-neter ground sanple
di stance from inagery with a ground sanple distance greater than
1.28 is not allowed.

PROCESSI NG

Digital orthophotos require several types of inputs to produce an
orthogonally rectified inmage from the original perspective inmage
captured by the sensor. These inputs are the follow ng: 1) the
unrectified raster imge scanned from the diapositive or directly
acquired froma digital sensor, 2) a digital elevation nodel wth
the same area of coverage as the digital orthophoto, 3) the photo
identifiable image and ground coordinates of ground control points,
4) calibration information about the sensor collector device and, 5)
a user paraneter file. These five inputs are used to register the
image file to the scanner and to the sensor platform to determ ne
the orientation and | ocation of the sensor platformw th respect to
the ground, and to renove the relief displacement from the inmage
dat a.

DATUMS AND COORDI NATES

Digital orthophoto quarter-quadrangles will be cast on the North
Anerican Datum of 1983 (NAD 83), Universal Transverse Mercator (UTM
projection, wth coordinates in neters. Digital orthophoto

quadrangl es will be cast on either North Anerican Datum of 1927 (NAD
27) or NAD 83, UTM projection, with coordinates in neters. The
principal horizontal primary datum for the quarter-quadrangle
digital orthophoto wll be NAD 83. The principal secondary
hori zontal datum for quarter-quadrangl e digital orthophotos will be
the NAD 27, the Puerto Rico Datum the O d Hawaiian Datum or other
approved datum The primary and secondary datuns for digital
ort hophoto quadrangles will follow the specifications of National
Mappi ng Di vi si on Suppl enental Topographic Instruction 93-4-D, dated
8/ 24/ 93.

The four primary datum quadrangl e corners will be inprinted into the
i mge as four solid white crosses (brightness value = 255) and the
four secondary datum quadrangl e corners as four dashed white crosses
(brightness value = 255) (see figure 2-1).
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Fi gure 2-1 Datum Corner Points

The i mage header contains the prinmary and secondary datum corner X,
Y coordi nates, representing the four theoretical quadrangle corners
in each datum

ACCURACY

Digital orthophoto quadrangles and quarter-quadrangl es nust neet
hori zontal National Map Accuracy Standards (NMAS) at 1:24,000 and
1: 12,000 scale, respectively. The NVAS specify that 90 percent of
the well -defined points tested nust fall within 40 feet (1/50 inch)
at 1:24,000 scale and 33.3 feet (1/30 inch) at 1:12,000 scale. The
vertical accuracy of the source DEM nust be equivalent or better
than a level 1 DEM wth a root-nmean-square-error (RVMBE) of no
greater than 7.0 nmeters. The DOQ RVMBE is the square root of the
average of the squared discrepancies. These discrepancies are the
differences in coordinate (X and Y) val ues derived by conparing the
data being tested with val ues determ ned during aerotriangul ation or

by an i ndependent survey of higher accuracy. Al remaining inputs
and processes (i.e., aerotriangulation control and nethodol ogy,
scanner and sensor calibrations) wused in digital orthophoto

production rmust be sufficiently accurate to ensure that the fina
product meets NVAS.

GROUND SAMPLE DI STANCE

The hori zontal ground resol ution or ground sanple distance (the area
of the ground represented in each pixel in x and y conponents) of
NDCDB di gital orthophoto quarter-quadrangles will be 1 neter. This
includes 3.75-minute DOQ produced by USGS and other Federal
agenci es participating in orthophoto production under joint funding
agreenments and producers of 3.75-mnute DO participating under
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cooperative agreenents wth the USGS. The horizontal ground
resolution for 7.5-mnute digital orthophoto quadrangles will be 1
or 2 meters.

| MAGE RADI OVETRY
| mage brightness values will be represented by 256 gray |evels and
represented by a nunber in a range of 0-255. A value of zero will

represent black and a value of 255, white; all internediate val ues
are shades of gray varying from black to white. Areas where the
rectification process is inconplete due to mssing data (i.e., lack

of elevation data, gaps), will be represented with a nuneric val ue
of 128 or zero (0).

| MAGE MOSAI CKI NG

When a nosaic of two or nore digital orthophoto chips is nmade, the
bri ght ness values of the other chips will be adjusted to match that
of the reference chip. The join Iines between the overlappi ng chips
will be chosen to minimze tonal variations. Localized adjustnent
of the brightness values will be done to reduce tonal differences
bet ween join areas.

DATA QUALI TY

Radi onetric Verification

During photographic reproduction of the imge a limted amunt of
anal og dodging is custonarily perforned to inprove the inmage
quality. The inmage brightness values are collected as represented
on the source imagery with mninal inmage quality nmanipulation.
| mage brightness values may deviate from the brightness val ues of
the original inmagery due to inmage value interpolation during the
scanning and rectification processes. Radionetric accuracy will be
verified by visual inspection of the digital orthophoto with the
original unrectified image to determine if the digital orthophoto
has the sane inmmge quality as the source inage(s).

Accuracy Verification

The accuracy of a DOQ is affected by several factors: photo scale,
ground control, canera characteristics and the el evati on nbdel used
to orthorectify the inmage. Therefore the producers of DOQ will
ensure that all critical conmponents have known accuraci es suitable
for the construction of an orthophotograph. On nost standard USGS-
produced DO, nine well-defined points are tested.
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Visual verification wll be done for inmage accuracy and
conpl eteness, to ensure that no gaps exist in either the image area
or the overedge coverage. Duplicate or mssing i mage content is an
i ndi cati on of poor DEM or unsuitable control and will be corrected.

Occasional ly, because of DEM spikes or excessive relief in the
i mage, an anonmaly or artifact best described as an "inage snmear"” nay
appear on an orthorectified imge. Basically, the steepness of the
terrain is such that sone ground inmage is effectively hidden from
view (e.g., on the backside of the nmountain or the sides of a steep
cliff). This can be especially promnent near the edges of a
phot ograph. Wiere the ground is hidden fromthe canera position, the
resanpling algorithmuses the visible inmagery to fill the void. For
an elevation spike, the image will be warped in a region that
corresponds to the DEM cell size. This sonetines results in a
"sneared" or "stretched" area on the inmage.

When these artifacts occur, all reasonable neans to correct them
will be applied. WMany artifacts occur in the overedge of DOQ and
can usually be elimnated by rectifying the adjacent photograph to
i nprove central perspective geonetry. Wien a DEM spike error is
detected, correcting the DEM can easily elimnate the snear.
However attenpting to correct stretched or sneared artifacts due to
excessive relief should be wei ghed agai nst how nuch snearing occurs,
the time it takes to correct the artifact, and the features
affected. It nmay not be cost-effective or necessary dependi ng upon
where the artifact manifests itself, e.g., outside the quadrangle
boundari es. Quantifying the anpbunt of acceptable snearing in an
image can be a difficult process. Until reliable nmethods to predict
the |l ocation and anmount of snearing are established, a case by case
visual inspection will deternm ne whether to accept, renake, or
reject an inmage. It will be necessary to renmake or reject any inmge
with snmears if artifacts appear as |isted bel ow

° In areas where man-nade planinetric features are evident

° In areas where significant natural features appear

° The artifacts are of such an extent as to render the DOQ
unusabl e

ARCHI VE AND DI STRI BUTI ON FORNMAT
The standard DOQ for entry into the National Digital Cartographic
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Dat a Base (NDCDB) consists of an ASCI| header line(s) followed by 8-
bit inage data

Header For nat

The header (netadata) is affixed to the begi nning of the inage data
and i s conposed of a variable nunber of ASCII-text netadata entries.
To sinplify in-place header editing, each entry is 80 characters
long and ends with an asterisk (*) as character 79 and an invisible
new i ne character as character 80.

The header line will be equal in length to the length of an inage
line. |If the sumof the byte count of the header is |less than the
sanpl e count of one DOQ inage |ine, then the remai nder of the header
is padded with the requisite nunber of 80 character blank entries,
each termnated with an asterisk and new ine character. If the
nunber of 80 character bl ank-padded entries is not an even nultiple
of one image line, then a partial blank padded entry, termnating
asterisk, and newine character is added to the header just before
the terminating 80 character keyword entry that begins wth

As an exanple, an orthophoto with an image line length of 6076
sanples is used. The nunber of netadata entries is forty-five 80
character units, totaling 3600 bytes and | acki ng 2476 bytes to equal
the imge |ine. The header |ine would be padded with 30 bl ank-
padded, 80-character entries, and one wunequal entry of 76
characters, equaling a sumof 2476 bl ank-pads. The total byte count
of the netadata would be 6076, which would then equal the | ength of
one DOQ image line. |f the header has nore bytes than one |ine of
DOQ i nage sanpl es, then the header will be bl ank-padded to equal the
sanples in two DOQ i mage lines, and so forth.

The nunber of lines and keyword entries within the header is
del i berately undefined to allow flexibility for accommbdati ng header
expansi on and contraction within a data set and for pronoting this
header format on other USGS raster data.

The DOQ header begins with the keyword, BEG N USGS DOQ HEADER and
is ended with the keyword, END USGS HEADER. Section 2.12 defines

the Header Data Format and 'Appendix 2-A:defines the file format

specifications. The exanples found in 'Appendix 2-Brillustrate the

structure of a DOQ keyword header conplete with bl ank paddi ng.
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| mage Dat a For mat

A line of DOQ inage data is conposed of sanples (pixels) that extend
fromWst to East. Al DOQ inmage |lines contain the sane nunber of
sanmples. The total DOQ inmage is conposed of lines ordered from
North to South. The nunber of sanples and |ines conposing the inage
is included in the netadata header affixed to the inage (keyword
SAMPLES AND LINES). Data are lines 1 - N, where N equal s the nunber

of lines of image data. See JAppendi x 2-C,for exanples of how |lines
are ordered and stored.

HEADER DATA FORMAT

The DOQ header contains the file-specific (inventory), mandatory
el enent contents required by the Federal Geographic Data Conmittee's
(FGDC) Content Standards for Digital Geospatial Metadata (6/8/94).
The DOQ does not contain a full FGC-conpliant netadata file as it
does not include mandatory data series (collection) FGDC el enents.
Those data are consi dered generic, i.e., compbn across a data type
or series. Descriptions of both inventory and collection-Ievel
net adata entries for USGS DOQ may be found in the USGS Techni cal
Instructions, Standards for the Preparation of Digital Geospati al
Met adata, Part 6, Digital Othophoto Quadrangl es.

Coll ection level netadata files are available via the Wrld Wde Wb
on the National Geospatial Data Infrastructure (NSDI), National
Ceospatial Data C earinghouse. Wen a DOQis produced and archived,
inventory or file-specific information from its header wll be
appended to the collection file. The WWVaddress for the National
CGeospatial Data Infrastructure (NSDI), National GCeospatial Data
Cl eari nghouse is as foll ows:

The DOQ header is designed to include information about the inmage
that allows a user to easily identify, display, and register other
geo-referenced data to the DOQ In addition, it contains
i nformati on deemed useful but not covered in the June 8, 1994,
version of the FGDC standard and therefore, the header contains
el ement nanmes not found in the FGDC standard. To avoid creating a
header that nixed FGDC and non- FGDC el enent nanes and, to give each
el ement a uni que descriptor, DOQ header keywords generally do not
match the el enent names in the FCDC netadata standard. However ,
every effort has been nade to ensure that each keyword's content
neets that standard. Where applicable, the equival ent FGDC el enent
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‘Appendi X 2- A,

The DOQ header consists of N nunber of entries of information
relating to the 1) identification, 2) display, 3) registration, and
4) other pertinent properties of the DOQ The USGS DOQ header mnust
begin with an entry having the BEG N_USGS DOQ HEADER keyword and end
with an entry having the END USGS HEADER keyword. Wil e the nunber
of netadata entries contained in the header is undefined and nay
differ from imge to inmage, the standard DOQ nust contain the
mandat ory el enents described in Sections 2.12.1 - 2.12.4. Each
keyword entry in the header is 80 characters in length and
term nated by an ASCII new ine character included in the character
count of the Iine.

The format of each keyword entry is as foll ows:
keyword data comrents new i ne

A keyword is a unique string of non-blank, ASCI| characters. Each
keyword defines a fixed nunber of parameters that follow the keyword
on the line. Keywords may be repeated. O her DOQ producers nay
enpl oy additional keywords for their internal use but an NDCDB DOQ
requires, at mnimm the nmandatory keywords described in Sections
2.12.1 - 2.12.4.

Parameters are strings of ASCI|I characters representing val ues or
text. Text paraneters containing enbedded bl ank characters mnust be
encl osed in double quotation nmarks, e.g., "Half Mon Bay". Valid
val ues for the paraneters are described mi/{p:p:e:n:c[l:x:z_:,{.

Comments conposed of any ASCII characters nmay follow the |ast
paraneters defined by a keyword. Bl ank characters separate the
keyword from the paranmeters, nultiple paraneters, and the |ast
parameter fromthe conment.

Produci ng agencies wll place keywords in the Ildentification,
Di splay, Registration, and Infornmational sequence shown in Sections
2.12-1 -2.12. 4.

A keyword header entry is conposed of 80 characters including the

new i ne character as character 80. DOQ produci ng agencies w |l put
an asterisk (*) in colum 79 to help in-place editing of the header.
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Identification

Data grouped under the Ildentification section hold the mninum
el enents required for uniquely identifying the inmage, including the
geographi ¢ coverage of the inmge, the quadrangle nane and 3.75-
m nute quadrant (assuming a digital orthophoto quarter-quadrangle
rather than a digital orthophoto quadrangle) within the 7.5-ninute
guadr angl e, and the production date of the DOQ

BEG N_USGS_DOQ HEADER
The USGS DOQ header begins with the keyword BEG N _USGS DOQ HEADER.
It identifies the data as a USGS DOQ and begi ns t he header.

QUADRANGLE_NAME

This is the nanme of the DOQ as designated by the Geographic Cell
Nanes Data Base. The 3.75-m nute quarter-quadrangle cell name is
based upon the 7.5-mnute cell nane followed by the appropriate
directional quadrant, specified as NE, NW SW or SE that is the
paraneter for the keyword QUADRANT (see below). A 7.5-mnute
qguadrangl e name nmay contain a directional quadrant as part of their
proper quadrangl e nane.

QUADRANT

The 3. 75-m nute quadrant directional, either NW NE, SE, or SW See
QUADRANGLE_NAME keyword description. A quadrant entry is not
applicable to 7.5-m nute orthophot os.

WEST_LONG TUDE

The western-nost boundary of the 3.75- or 7.5-mnute quadrangle
excluding the overedge. USGS DO possess approxi mately 300 neters
of overedge i magery beyond the primary and secondary datum corners,
whi chever is larger, to facilitate edge matching and nosai cking.
These boundi ng coordi nates define the extent of the 3.75- or 7.5-
m nut e quadrangl es, not the extent of the entire inmage.

EAST_LONG TUDE
The eastern-nost boundary of the 3.75- or 7.5-mnute quadrangle
excl udi ng the overedge.

NORTH_LATI TUDE

The northern-nmost boundary of the 3.75- or 7.5-mnute quadrangle
excl udi ng the overedge.
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SOQUTH_LATI TUDE
The sout hern-nmost boundary of the 3.75- or 7.5-mnute quadrangle
excl udi ng the overedge.

PRODUCTI ON_DATE
The date the DOQ was produced.

Di spl ay
Header content under the D splay section contains data necessary for
di spl ayi ng the inage. Wth this information, a user wth the

sui tabl e view ng software and hardware can di splay the DOQ

RASTER_ORDER

The raster data order. The data will be organized by line, each
line containing a series of pixels fromwest to east. The order of
lines will be fromnorth to south.

BAND_ORGANI ZATI ON

The default storage formats for digital orthophotos are as a "Single
file" for gray-scale inmages and band interl eaved by pixel (BIP) for
3-band color infrared i mages, natural color or nultiple-band i mages.
Eight-bit single band color images from natural color or CIR RGB
i mpages and 24-bit RGB inages reconstituted from 8-bit conposite
i mages are not acceptable.

BAND_CONTENT

The defaults for band types and storage sequence are BLACK&MH TE for
i mages from panchromatic filmor single file gray-scal e produced by
conbi ning the bands from color source inmages. For nmultiple-band
DOQs, the BAND CONTENT keyword is repeated for each band with one
paraneter per band in the band order, RED, BLUE, then GREEN. Single
band content for nonochrome DO will be indicated by either RED
GREEN, or BLUE. Provision also is made in this field for various
band types and conbinations: e.g., separate color bands, 3-band
color plus black and white. The order of colors for band storage
is always red, green, blue, followed by nonochrone, if applicable.

BI TS_PER _PI XEL
The nunber of bits per sanple. The default is 8 bits per pixel

SAMPLES_AND_ LI NES

The nunber of sanples (colums) and lines (rows) of data of a single
band of the data set, ordered as specified in RASTER ORDER

2-11



Standards for Digital Othophotos
Part 2: Specifications

2.12.3

12/ 96

descri pti on.

Regi strati on
Cont ent grouped under this section are required for geo-referencing

the data and geonetrically aligning (registering) two or nore
i mages.

HORI ZONTAL_DATUM

This keyword gives the primary horizontal datum which for USGS
digital orthophoto quarter-quadrangles, will be NAD83. The primary
datum for digital orthophoto quadrangles will be NAD83, NAD27, or
ot her approved datum

HORI ZONTAL_COORDI NATE_SYSTEM

Provi des the ground X-Y coordi nate reference system of the DOQ The
USGS DOQ default coordinate system is the Universal Transverse
Mercator, UTM

COORDI NATE_ZONE
The zone identifier for the horizontal coordinate system The
default for USGS DOQ woul d be the appropriate UTM zone nunber.

HORI ZONTAL_UNI TS
The planar distance units of the coordinate system The default
units are neters.

HORI ZONTAL_RESCOLUTI ON

The coordinate system resolution (that area of the ground
represented by a pixel) in units specified in HORI ZONTAL_UNITS. For
3.75-mnute DOQs, the requirenent is 1.0.

SECONDARY_HORI ZONTAL_DATUM

The secondary horizontal datum wll be the former principal
hori zontal datumfor the geographic area (i.e., NAD27, O d Hawaii an,
Puerto Rico). The secondary horizontal datumfor 3.75-mnute digital
ort hophot o quadrangl es will be either NAD27 or other approved datum

XY_ORIG N
Cont ai ns ground coordinates of the first pixel in the first line of

data (pixel 1,1) in the primary horizontal datum and units.

SECONDARY_XY_CRI G N
Cont ai ns ground coordinates of the first pixel in the first line of
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data (pixel 1,1) in the secondary horizontal datum and units.

O her Information

Most of the data found in this section are required by the Content
Standards for Digital Geospatial Mtadata and are considered useful.
Not all are necessary to identify, display, or register the inage.

NATI ON

The Federal Information Processing Standard (FIPS) Publication 10-3
(1977) abbreviations for the names of the nation or nations of
coverage: US, MX, and CA. This keyword will be repeated if a DOQis
in two countries. Only one country value is pernmtted per 80
character entry.

STATE

The State(s) of coverage using code specifications described in the
Federal Information Processing Standard (FIPS) Publications 6-4.
Each State will be coded as a 2-digit al pha code. This keyword will
be repeated if a DOQis in nore than one state. Only one state val ue
is permtted per 80 character entry.

The order of nmultiple States in the header will be based on the
(approxi mated) square mileage of the States contained in the image:
i.e., the State with the largest area within the imge first
followed by the State with the second | argest area and so on. Only
the States actually contained within the 3.75-m nute quadrangl e area
are coded in the header.

NW QUAD_CORNER_XY

Contains the primary horizontal datumground X and Y coordi nates of
the NW theoretical quadrangle corner in units specified under
HORI ZONTAL_UNI TS, Section 2.12.3.

NE_QUAD_CORNER_XY

Contains the primary horizontal datum ground X and Y coordi nates of
the NE theoretical quadrangle corner in units specified under
HORI ZONTAL_UNI TS, Section 2.12. 3.

SE_QUAD_CORNER_XY

Contains the primary horizontal datumground X and Y coordi nates of
the SE theoretical quadrangle corner in units specified under
HORI ZONTAL_UNI TS, Section 2.12. 3.
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SW QUAD_CORNER_XY

Contains the prinmary horizontal datum ground X and Y coordi nates of
the SW theoretical quadrangle corner in units specified under
HORI ZONTAL_UNI TS, Section 2.12. 3.

SECONDARY_NW QUAD_XY

Contai ns the secondary horizontal datum ground X and Y coordinates
of the NW theoretical quadrangle corner in units specified under
HORI ZONTAL_UNI TS, Section 2.12. 3.

SECONDARY_NE_QUAD_XY

Cont ai ns the secondary horizontal datum ground X and Y coordinates
of the NE theoretical quadrangle corner in units specified under
HORI ZONTAL_UNI TS, Section 2.12. 3.

SECONDARY_SE_QUAD_XY

Contai ns the secondary horizontal datum ground X and Y coordinates
of the SE theoretical quadrangle corner in units specified under
HORI ZONTAL_UNI TS, Section 2.12. 3.

SECONDARY_SW QUAD_XY

Cont ai ns the secondary horizontal datum ground X and Y coordinates
of the SW theoretical quadrangle corner in units specified under
HORI ZONTAL_UNI TS, Section 2.12.3.

RVBE_XY

Contains the relative horizontal accuracy of the digital orthophoto
expressed as an RMBE in the wunits specified under keyword
HORI ZONTAL_UNI TS.

| MAGE_SOURCE
This keyword identifies the imge source data type; either “Black
and White filnm, “CIR filnm, or "Natural Color filni

SOURCE_| MAGE_I D

For film inage sources, this keyword <contains the film
identification, roll, and exposure nunber. |If nore than one inmage
is used for the DOQ this keyword s repeated with
SOURCE_| MAGE_DATE

SOURCE_| MAGE_DATE

Contains the date of the inmagery (expressed as YYYY MM DD). Wen
the digital orthophoto is nobsaicked fromnultiple i mage chips (nore
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than one SOURCE | MAGE I D), the SOURCE | MAGE DATE should foll ow the
associ ated SOURCE | MAGE I D entry.

SOURCE_DEM DATE

The production date of the source DEM This date could be used to
determ ne whether the DEMis from the NDCDB archive or whether it
was built specifically for DOQ production. The difference between
exi sting, archived DEMs and DEMs built just prior to DOQ production
is that the archived DEMs have been fully edited to neet USGS DEM
specifications while newy built DEMs nay only have been partially
edited. An exanple is a new DEMthat has water bodi es that have not
been | evel ed, and therefore would not neet full DEM specifications.

AGENCY
Identifies the production mappi ng center or agency responsible for
checking and submtting the digital orthophoto to the NDCDB

PRODUCER
Li sts the mapping center, other governnmental agency, or contractor
t hat produced the digital orthophoto.

PRODUCTI ON_SYSTEM
The names of the hardware and software conponents, including
sof tware version nunbers, used to make the orthophoto.

COVPRESSI ON

Identifies the conpression type nane, version nunber, and
deconpression type nanme of conpressed inmges. If the inmmge is
unconpr essed, omt COWPRESSION keyword. DO are archived
unconpr essed. However, some conpressed DOQ are distributed on CD
ROM

STANDARD_VERSI ON
The date of the DOQ standard to which the file conplies. The version
date is the date on the | atest change notice.

METADATA_DATE
This keyword contains the date that the netadata for the i nage was
created or |ast updated.

DATA FI LE_SI ZE

I ndi cates the size of the data set, including the keyword header, in
byt es.
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BYTE_COUNT
This keyword contains the total nunber of bytes conprising the
header, including the associated blank fill.

END_USGS_HEADER
Thi s keyword ends the DOQ header.
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APP

Ot hophot os

ENDI X 2-A Digital

Ot hophot 0 Header

Descri ptions

Domai n descriptions in bold and marked with an asterisk (*)indicate standard USGS DOQ val ues.

FGDC Content Standards for Digit

al Geospati al

Met adata (6/8/94) data el enent nane equival ents are in brackets,

e.g., [FGDC Metadata Element], in the El ement Description col um.
Keywor d El ement Description Type Domai n/ Exanpl e
| DENTI FI CATI ON
BEA N_USGS DOQ HEADER data type identification
data set nane Quadr angl e text!? 7.5-mnute cell name
QUADRANGLE_NAME [Title] nane e.g. "Half Mon Bay"
QUADRANT Quadr ant Quadrant directional if image
i s quarter-quadrangle
NW NE, SE, SW
VEST _LONGJ TUDE west er n- nost boundary of the conpound | signed degrees, mnutes,
3.75- or 7.5-mnute numeri c seconds
quadr angl e, excludi ng overedge DDD MM SS. SSS
[ West Boundi ng Coor di nat e] e.g. -110 03 45.000
EAST _LONG TUDE east ern-nost boundary of the conpound | DDD MM SS. SSS
3.75- or 7.5-mnute nuneric e.g. -110 00 00.000

quadr angl e, excludi ng overedge
[ East Boundi ng Coor di nat e]

A text data type field nmust be enclosed in double quotation marks if
a keyword (see COVWPRESSI ON keyword exanpl e),

one text field is specified for
doubl e quot ati on nmarks.

12/ 96

it contains spaces.
each field nust

If nore than
be encl osed in
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[ Format Information Content]

Keywor d El ement Description Type Domai n/ Exanpl e
NORTH_LATI TUDE nort her n-most boundary of the conpound | DD MM SS. SSS
3.75- or 7.5-nminute nuneric e.g. 38 03 45.000
quadr angl e, excludi ng overedge
[ Nort h Boundi ng Coordi nat e]
SOUTH_LATI TUDE sout her n- nost boundary of the conpound | DD MM SS. SSS
3.75- or 7.5-minute nuneric e.g. 38 03 45.000
quadr angl e, excludi ng overedge
[ Sout h Boundi ng Coor di nat €]
PRODUCTI ON_DATE the date the data was produced dat e YYYY MM DD
[ Publication Date]
Dl SPLAY
RASTER ORDER raster data order t ext left right/top_bottont
[ Format | nformati on Content]
BAND ORGANI ZATI ON raster data organi zation t ext "single file" = single file
[ Format | nformati on Content] BIP = band interl eaved by
pi xel *
BSQ = band sequenti al
BIL = band interleaved by line
BAND_CONTENT data content of each band t ext BLACK&WHI TE
(repeat keyword as necessary) RED
[ Format I nformation Content] GREEN
BLUE
BI TS_PER_PI XEL bits per pixel of raster data nureric 8 *

12/ 96
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[ UTM Zone Nunber]

Keywor d El ement Description Type Domai n/ Exanpl e
SAMPLES AND LI NES nunber of sanples (col unms) conpound [ SSSS LLLL
and lines (rows) nuneric e.g. 6320 7665
[ Row and Col umm Count ]
REG STRATI ON
HORI ZONTAL _ DATUM nane of primary horizontal t ext NAD83 = North Anerican Datum
dat um 1983*
[ Hori zont al Dat um Nane] NAD27 = North Anerican Datum
1927
WGES72 = Wrld Geodetic System
1972
WS84 = Wirld Geodetic System
1984
" d Hawaii Datunf
"Puerto Ri co Datunt
HORI ZONTAL_COORDI NATE_SYSTEM [ coordi nate systemin which t ext UTM = Uni versal Transverse
data is presented Mer cat or *
[Hori zontal Datum Nane] SPCS = State Pl ane Coordinate
System
Geogr aphi ¢ = geographi c
COORDI NATE_ZONE coordi nate system zone numeri c 1-60 = UTM zone nunbers

O her coordi nate system zone
nunber s

12/ 96
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hori zontal datum
[ Hori zontal Datum Nane]

Keywor d El ement Description Type Domai n/ Exanpl e
HORI ZONTAL_UNI TS coordi nate systemunits t ext nmeters *
[ Pl anar System Units] feet
"international feet"
"survey feet"
radi ans
"arc seconds"
HORI ZONTAL_RESOLUTI ON coordi nate system (pixel) nuneric USGS DOQ default is 1.0
ground di stance specified in
hori zontal units
[ Absci ssa and Ordi nate
Resol uti on]
SECONDARY_HORI ZONTAL_DATUM nane of the secondary t ext NAD83 = North Anerican Datum

1983

NAD27 = North Anerican Datum
1927+

WGS72 = Wirld Geodetic System
1972

WGS84 = Worl d Geodetic System
1984

"dd Hawaii Datunf

"Puerto Rico Datunt

12/ 96
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Keywor d

El ement Description

Type

Domai n/ Exanpl e

XY_ORI G N

HORI ZONTAL_DATUM x and y
coordi nates of upper left

pi xel in HORI ZONTAL_UNI TS

[ XY_ORIA N does not have a
FGDC net adat a el enent
counterpart but this data may
be stored under

Suppl erment al _| nf or mat i on]

conpound
nuneric

e.g. 676442.0 4152645.0

SECONDARY_XY_ORI G N

SECONDARY_HORI ZONTAL_DATUM x
and y coordi nates of upper

left pixel in HORI ZONTAL_UNI TS
[ SECONDARY_XY_ORI G N does not
have a FGDC net adata el enent
counterpart but this data may
be stored under

Suppl ement al _I nf or mat i on]

conpound
nuneric

e.g. 676442.0 4152640.0

OTHER | NFORVATI ON

NATI ON

FIPS PUB 10-3 two-letter
nati on code (repeat as
necessary)

[ Pl ace_Keywor d]

t ext

us, CA M

STATE

FIPS PUB 6-4 two-letter al pha
State code. (repeat as
necessary)

[ Pl ace_Keywor d]

t ext

e.g. CA

12/ 96
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corner in HORI ZONTAL_UNI TS
[ see NW QUAD CORNER XY el enment
descri ption]

Keywor d El ement Description Type Domai n/ Exanpl e
NW QUAD_CORNER_XY HORI ZONTAL_DATUM x and y conpound | e.g. 473228.05 4400056. 95
coordi nates of NW quadrangl e nuneric
corner in HORI ZONTAL_UNI TS
[ NW QUAD CORNER_XY does not
have a FGDC net adat a el enment
counterpart but this data may
be stored under
Suppl erment al _| nf or mat i on]
NE_QUAD CORNER XY HORI ZONTAL_DATUM x and y conpound | e.g. 478582.44 4400040. 14
coordi nates of NE quadrangl e nuneric
corner in HORI ZONTAL_UNI TS
[ see NW QUAD _CORNER XY el enment
descri ption]
SE_QUAD_CORNER_XY HORI ZONTAL_DATUM x and y conpound | e.g. 478563.10 4393103. 58
coordi nates of NW quadrangl e nuneric
corner in HORI ZONTAL_UNI TS
[ see NW QUAD _CORNER XY el enment
descri ption]
SW QUAD_CORNER_XY HORI ZONTAL_DATUM x and y conpound | e.g. 473203.87 4393120. 38
coordi nates of SW quadrangl e nuneric

12/ 96
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Keywor d

El ement Description

Type

Domai n/ Exanpl e

SECONDARY_NW QUAD_XY

SECONDARY_HORI ZONTAL_DATUM x
and y coordi nates of NW
quadrangl e corner in

HORI ZONTAL_UNI TS

[ SECONDARY_NW QUAD XY does not

have a FGDC net adat a el enment
counterpart but this data may
be stored under

Suppl erent al _ | nf or mat i on]

conpound
nuneric

e.g. 473227.35 4399847. 41

SECONDARY_NE_QUAD_XY

SECONDARY_HORI ZONTAL_DATUM x
and y coordi nates of NE
quadrangl e corner in

HORI ZONTAL_UNI TS

[ see SECONDARY_NW QUAD_XY

el ement descri ption]

conpound
nuneric

e.g. 478581.88 4399830. 60

SECONDARY_SE_QUAD_XY

SECONDARY_HORI ZONTAL_DATUM x
and y coordi nates of SE
quadrangl e corner in

HORI ZONTAL_UNI TS

[ see SECONDARY_NW QUAD_XY

el emrent descri ption]

conpound
nuneric

e.g. 478562. 54 4392894. 17

SECONDARY_SW QUAD_XY

SECONDARY_HORI ZONTAL_DATUM x
and y coordi nates of SW
quadr angl e

corner in HORI ZONTAL _UNI TS

[ see SECONDARY_NW QUAD_XY

el ement description]

conpound
nuneric

e.g. 473203. 17 4392910. 07
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Keywor d El ement Descri ption Type Domai n/ Exanpl e
RMSE_XY the relative horizontal nuneric e.g. 3.2
accuracy of the DOQ in
hori zontal units
[ Hori zontal Accuracy Val ue]
| MAGE_SOURCE description of the type of t ext "Black & White fil nf
source data, filmor digital. “CIR filn
[ Type of source nedia] “Natural Color filnt
other - free text
SOURCE | MAGE I D source image identification t ext for filmsource, this should
(repeat as necessary; the i nclude programidentification,
presence of nore than one roll, and exposure nunber
source inmage id indicates that e.g. "NAPP 2370-112"
the DOQis a npsaic.))
[Title]
SOURCE_| MAGE_DATE the date of the source inmage dat e YYYY MM DD
(repeat as necessary foll ow ng
SOURCE_| MACE_I D)
[ Cal endar Dat €]
SOURCE_DEM DATE the date the source DEM was date YYYY MM DD
pr oduced
[ Cal endar Dat e]
AGENCY name of oversight agency t ext “U.S. Ceol ogi cal Survey”
[ Originator] “Western Mapping Center (WWC)”
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Keywor d El ement Description Type Domai n/ Exanpl e
PRODUCER the nane of the producer t ext “West ern Mapping Center (WWC)”
(USGS mappi ng centers will “John Doe Mappi ng Conpany”

i ncl ude the center

abbrevi ation; contractors wll
use their organization's nane)
[ Suppl enent al | nformation]

PRODUCTI ON_SYSTEM the nanes of the hardware and t ext free text

software, including version e.g."DV1.2 3/93 Ovi.1 04/93"
nunbers, used in the
production of the DOQ
[Nati ve Data Set Environment]

COVPRESSI ON Conpressi on techni que and t ext line contains three fields:
paraneters: data fornmat, . conpressi on format nane
format version (this keyword . format versi on nunber
is present only if the data is . deconpressi on nane
conpr essed) e.g.“CIPEG" “JFIFV1. 01" “DIPEG

[File Conpression Technique]

STANDARD VERSI ON the date (if the version of dat e YYYY MM
the standard is identified
only by date) of the DOQ
standard to which the file
conplies

[ Format version date]

VETADATA DATE the date the netadata were date YYYY MM DD
created or |ast updated
[ Met adat a Dat e]
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Ot hophot os

i ncluding the associ ated bl ank
fill, in bytes [no FGDC

nmet adat a equi val ent, place
under

Suppl erment al _|I nf or mat i on]

Keywor d El ement Description Type Domai n/ Exanpl e
DATA FI LE SI ZE the size of the data set in nuneric e.g. 54198774
byt es incl udi ng header
[ Nati ve_Data_Set Environment]
BYTE_COUNT the size of the header, nuneric e.g. 6076

END OF HEADER

END_USGS_HEADER
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THI' S PAGE LEFT BLANK
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APPENDI X 2-B Exanple of a USGS Keyword Header

BEG N_USGS_DOQ HEADER *
QUADRANGLE_NAME “ QUI NCY WEST” 3.75 or 7.5-mn. name*
QUADRANT NE quadrant indicator if cell size = 3.75m nutes*
WEST LONG TUDE -91 26 15.000 signed deg., nmin. & sec.*
EAST LONG TUDE -91 22 30.000 signed deg., nmin. & sec.*
NORTH_LATI TUDE 40 0 0. 000 signed deg., nmin. & sec.*
SQUTH LATITUDE 39 56 15.000 signed deg., nmin. & sec.*
PRODUCTI ON_DATE 1995 07 13 yyyy nmm dd*
RASTER_ORDER LEFT_RI GHT/ TOP_BCOTTOM video display order*
BAND_ORGANI ZATI ON “SI NGLE FI LE” single file or BSQ or BIL or BIP*
BAND CONTENT BLACK&WH TE bl ack&whi te or red green bl ue*
BITS PER PIXEL 8 *
SAMPLES AND LINES 6076 7641 nunber of colums and rows*
HORI ZONTAL_DATUM NAD83 primary horizontal datunt
HORI ZONTAL_COORDI NATE_SYSTEM UTM *
COORDI NATE_ZONE 15 coordi nate system zone nunber*
HORI ZONTAL_UNI TS METERS coordi nate system units*
HORI ZONTAL_RESCOLUTI ON 1.0 coordi nate system geonetric resolu. in horiz. units*
SECONDARY_HORI ZONTAL_DATUM NAD27 secondary horizontal datunt
XY ORIA N 633063. 000 4429328.000 coord. of upper left pixel-pri. datunt
SECONDARY_XY_ORIG N 633079. 000 4429113.000 coor.-upper |eft pixel-sec datunt
NATI ON US nation code*
STATE I L state fips codes*
STATE MO state fips codes*

NW QUAD _CORNER XY 633377.438 4428926.385 X-Y coords. of pri. NWquad corner*
NE_QUAD CORNER XY 638712.782 4429021.805 X-Y coords. of pri. NE quad corner*
SE QUAD CORNER XY 638839.205 4422084.460 X-Y coords. of pri. SE quad corner*
SW QUAD CORNER XY 633498.995 4421989.077 X-Y coords. of pri. SWaquad corner*
SECONDARY_NW QUAD_XY 633380.942 4428716.377 X-Y coords. - sec. NWquad cor.*
SECONDARY_NE_QUAD XY 638716.426 4428811.800 X-Y coords. - sec. NE quad cor.*
SECONDARY_SE_QUAD_XY 638842.847 4421874.579 X-Y coords. - sec. SE quad cor.*
SECONDARY_SW QUAD_XY 633502.497 4421779.193 X-Y coords. - sec. SWquad cor.*

RVSE XY 0. 82 doq horiz. accuracy*
| MAGE_SOURCE “bl ack & white filnf b&w, color, infra-red or other*
SOURCE | MAGE | D “NAPP 2231- 2" source inmage identification*
SOURCE_| MAGE_DATE 1991 03 24 source inmage date as yyyy nm dd*
SOURCE_DEM DATE 1995 07 00 source DEM dat e*
AGENCY “Western Mapping Center (WWC)” nane of oversi ght agency*
PRODUCER “West ern Mappi ng Center (WWC)” nane of DOQ producer*
PRODUCTI ON_SYSTEM “DV1.2 03/93 Ov1.1 04/93" name of the production HW & SW
STANDARD VERSI ON 1996 12 versi on of DOQ standard*
METADATA DATE 1996 7 13 date created or changed, yyyy nm dd*
DATA FILE SIZE 46432792 data set size in bytes*
BYTE_COUNT 6076 header byte count*
*
*
*
*
*
*
*
*
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¥ %k k% Xk o Sk 3k kX X X X Sk Ok X X X F X F

*

END_USGS_HEADER

On this and the previous page is an exanple of an orthophoto header of a
grayscal e inmage whose line length is 6076 sanples. The nunber of popul ated
netadata entries is forty-five 80-character entries. This totals 3600 bytes and
| acks 2476 bytes to equal the inmmge |line (6076-3600=2476). The header is padded
with 30 blank-padded, 80-character entries (the blank areas followed by an
asterisk (*)), one unequal entry of 76 characters, with the sumof the bl ank-pads
equal ing 2476 characters. The total byte count of the header is 6076 which
equal s the length of one DOQ i mage |i ne.
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APPENDI X 2- C Exanpl es of Band Storage

line byt e nunber line length in bytes
nunber 1 5790
1 | header line = 72, 80-character entries + 30 blank pads
2 | MmN I I I M I M I M M M MMM MMM Tmm M
3 | MmN M T M I M I M I M M M MMM Tmmmm
4 1 MmN I M M mm I m M mImM mMMmMImMTmMIMmMmmmTmm
5 1 mmmmmmmmmmmmmmmmm M I M T m I mmTmmmm
6090 | MMM MM M I MMM MMM mImm
6091 | mMmmmmmmmmmImI I mMTm T M MMM I mm
6092 | mmmmmmmmmmm MMM T MMM mm
6093 | MmN MMM MMM mImm
6094 | MMM M T mTmTImTmTmTmImmmmImm
STOL Lol W00 000000000000000 000000000000 000000000000000000000000000000R000R000R00000000000000000000000000000000000000000000400)

Figure 2-2 Exanple of nmonochrone DOQ storage. Exanple of a standard digita
ort hophoto stored as a sinple nonochrone image file consisting of
6094 inage lines plus a single header Iine. Each line, including

12/ 96

t he header, is 5790 bytes in length. File size is 33.6 MB
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i ne

numnber

byt e nunber line length in bytes
1 5790

N o ok WN P

6095
6096
6097

12188
12189
12190

18281
18282
18283

header line = 72, 80-character entries + 30 bl ank pads

Frrrrrrrrrr PP rrrrrErr PP rrr PP rrrrrrrrrrrrrrrrrrrreecrerer
0099999999999999999999999999999999999999999999999999999999
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
FErCrrrrrrr PP rrrrErr PP rrr PP rrrrrrrrrrrrrrrrrrrreecrrer

9999999999999999999999999999999999999999999999999999999999
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

9999999999999999999999999999999999999999999999999999999999
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

9999999999999999999999999999999999999999999999999999999999g
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

9999999999999999999999999999999999999999999999999999999999g
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

Figure 2-3 Exanple of an RG Othophoto stored Band Interleaved by Line (BIL).
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Each band contains 6094 lines. File size is 100.9 MB
r - red band g - green band b - blue band
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line byt e nunber line length in bytes
nunber 1 5790
1 | header line = 72, 80-character entries + 30 bl ank pads

Y lddddddsdsdsdsdddedididigidisdsdndsdadddddsdsdugngngsnsnggs
R isdddddsdddsdsdddedididigidisdsdndsdadddddsdsdugngngsnsnggs

LN Ndddddddddddddadsdsdddsdisdisdgdsssdsssdadadadadddsandngsgss

6096 | 9999999999999999999999999999999999999999999999999999999999
6097 | 9999999999999999999999999999999999999999999999999999999999

12188 | 9999999999999999999999999999999999999999999999999999999999

12189 | 9999999999999999999999999999999999999999999999999999999999
12190 | bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

18281 | bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
18282 | bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
18283 | bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

Figure 2-4 Exanple of RGB Othophoto stored as Band Sequential (BSQ w th 6094
I ines of each band appended to each other. File size is 100.9 MB
r - red band g - green band b - blue band
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i ne
numnber

byt e nunber line length in bytes
1 17370

gaa b~ W NP

6093
6094
6095

header line = 217, 80-character entries + 10 bl ank pads

r gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gb
r gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gb
r gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gb
r gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gb

r gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gb
r gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gb

r gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gbr gb

Figure 2-5 Exanple of RG Othophoto stored Band Interleaved by Pixel
6094 i mage lines plus a header line, each 17370 bytes in |ength.

12/ 96

File size is 100.9 MB
r - red band g - green band b - blue band

(BIP).
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