Product Specifications

NOAA:

3.2 GEODETIC STANDARDS FOR IMAGE PROCESSING

A. The horizontal datum is the North American Datum 1983 (NAD 83).

B. The vertical datum is the North American Vertical Datum of 1988 (NAVD 88).

C. The geoid model to be used in converting GPS-derived ellipsoid heights to NAVD 88 orthometric heights is Geoid 99 or the most current version. For GEOID information see: www.ngs.noaa.gov/GEOID/GEOID99/geoid99.html.

D. Contractor shall record all processing steps and software used including version number.

E. Contractor shall use either the rapid or precise IGS orbit ephemeris for GPS processing.

12. DELIVERABLES

A. LABOR, EQUIPMENT AND SUPPLIES – The Contractor shall provide all labor, equipment (including aircraft and digital imaging system), supplies and material to produce and deliver products as required under this document.

B. DIGITAL IMAGE COLLECTION SURVEY PLAN – Prior to data acquisition, submit a proposed Digital Image Collection Survey Plan which specifies the data collection parameters to be used and contain a map of the flight lines and the project coverage area, including flying height and speed over ground, focal length, ground space distance, sidelap, and endlap. The separate Project Instructions supplied by NGS will define the project area(s) and may define the flight lines, ground space distance, endlap, sidelap, and other requirements. See Section 5. NGS will review the proposed mission planning reports, normally within five business days, and will respond in writing with approval and/or comments. The Final Report shall contain map(s) showing the flight lines and boundaries of imagery actually collected.
C. DIGITAL IMAGERY TEST – The Contractor shall acquire and deliver images over a section of coastline and/or coastal ports which are similar to the contract work. The test data set shall include all bands used for imagery collection. Tide coordination may be required. See section 3.1 and separate Project Instructions.
D. RAW IMAGES – Submit the raw images on separate media from other deliverables.

E. DIGITAL IMAGERY PRODUCTS – Required products may include radiometrically-enhanced images, ortho-rectified images and mosaics. The Project Instructions will specify which additional products, if any, are required.

F. FLIGHT REPORTS – Submit the completed, original Flight Logs with the data, and a copy directly to NGS. For a sample flight log see Appendix A.

G. AIRBORNE POSITIONING AND ORIENTATION – The Contractor shall submit the original, raw GPS and IMU data files and processed trajectory files directly to NGS, to arrive at NGS along with the raw data points and final products. If IMU geo-referencing is employed, submit the exterior orientation file with the EO parameters. See sections 4 and 9.

H. GPS POINTS – Submit an organized list of all GPS points used for the project as base stations, ground control, and check points. Indicate which GPS points are existing ground control and which stations are newly positioned relative to the NSRS. See Project Instructions and sections 4.3 and 9.2.

I. TIDE COORDINATION TABLE – Supply table(s) showing the actual times of acquisition flights and the tide coordination time “windows.” See Section 8. Explain any discrepancies.

J. CALIBRATION REPORTS – The calibration reports shall contain, at a minimum, the following information:

a. The date the calibration was performed.

b. The name of the person, company, or organization responsible for performing the calibration.

c. The methods used to perform the calibration.

d. The final calibration parameters or corrections, including any boresight calibration values, determined through the calibration procedures.

K. SENSOR MAINTENANCE – Provide maintenance history before completing project directly to NGS of the sensor to be used for acquiring images. See Section 4.1 B.

L. SENSOR PORT WINDOW – Report the physical characteristics of any port window used to NGS. See Section 4.4 B.

M. DATA SHIPMENT REPORTING – The Contractor shall notify NGS of each data shipment’s contents and date of shipment by transmitting to NGS a paper or digital copy of the Flight Log (marked “copy” at the top) and a copy of the data transmittal letter via email or facsimile. This shall be done the same day the data is shipped to the data processing contractor. See Section 14.

N. UNUSUAL CIRCUMSTANCES – The Contractor shall also notify NGS of any unusual circumstances that occur during the performance of this project which might affect the deliverables or their quality and especially of any deviation from this project. This may be included in the weekly email required below, unless urgent.

O. STATUS REPORTS – The Contractor shall submit project status reports via email to the Contractor Officer’s Technical Representative (COTR) contacts in Section 14 every week, until the work is complete. These reports are due at NGS by 2:00 p.m. Eastern time each Monday. These reports shall include a summary of completed data acquisition, with dates completed; data shipped, and dates; and any unusual circumstances, equipment malfunctions, and/or any disturbance of the sensor. A weekly status report is required even if no progress has been made, starting from when the task order is received and ending when NGS accepts all deliverables for that task order.

P. FINAL REPORT The Contractor shall supply to NGS a Final Report incorporating all of the information in this Deliverables section including, at least, the sections suggested below:

1. Work performed under this contract, discuss each deliverable including: the maximum range from the base station, standard deviation and residuals in GPS trajectories, and an explanation of the DVD labeling;

2. Equipment used to perform this work, including hardware models and serial numbers, calibration reports, and software names and versions (include aircraft and digital imaging system info);

3. Flight line map(s), and project coverage area;

4. Discussion of data quality including quality assurance (QA)/quality control (QC) procedures;

5. Ground Control Report, including a station list in table format;

6. Airborne navigation and kinematic GPS Report;

7. Weather, solar altitude, and time of year;

8. Tide Coordination Report and Table;

9. Any unusual circumstances or problems, including equipment malfunctions (including those already reported);

10. Any deviations from this Digital Imaging SOW, including those already reported;

11. Any recommendations for changes in the Digital Imaging SOW for future work.

FSA:

B-3.1 General Requirements

a) The following contract deliverables shall be prepared and submitted by the Contractor:

1. Compressed County Mosaics (CCMs)

2. Quarter Quadrangle Image Tiles (full resolution)

3. Accuracy and Quality Control Reports (1 meter only)

4. Original Aerial Film (aerial photography only)

5. Progress Reports

6. Project Data Files

7. Other metadata requirements

b) All contract materials shall be prepared in accordance with specifications and work statement (Section C), packaging and marking (Section D), inspection and acceptance (Section E), and delivery schedule (Section F).

c) A product warranty shall be provided on all deliverables in accordance with Section I-8, Warranty of Supplies of a Noncomplex Nature.

3.4 Digital Orthoimagery

The Contractor is required to provide color or color infrared digital ortho-rectified imagery at the GSD resolution requirement. Two lists of the required predetermined quarter quadrangle tiles will be provided upon award (see Section B-4.2 and B-4.3). One list is to identify DOQQs required for complete physical coverage of the project item area; the second list is to identify DOQQs required for complete physical coverage of each CCM within a project item area.

(a) Quarter Quadrangle Image Tiles. All quarter quadrangle tiles shall be full resolution, ortho-rectified, and projected in the 1983 North American Datum (NAD83), using the corresponding native Universal Transverse Mercator (UTM) zone. (See Section C-6.2)

(b) Compressed County Mosaics. Mosaics shall be created using the imagery associated with the quarter quadrangle tiles created in the paragraph above. CCMs will be projected in the predominant UTM zone of the county. (See Section C-6.3)
C-1 SCOPE OF CONTRACT

The general scope of the contract is to procure precise current year digital orthoimagery. The orthoimagery will be used in the administration of FSA Compliance Programs and to update the USDA GIS Orthoimagery Base program. Other multi-agency program uses include, but are not limited to agriculture land use analysis, natural resource inventory, and extraction of data by means of photogrammetric measurements.
C-1.1 (a) Technical Requirements and Specifications

The technical requirements and specifications of this contract are described in this section and Attachments A and B, which define the essential elements in securing high quality digital orthoimagery. Any deviation from the specifications stated herein may cause increased time and effort in using the imagery as intended.

C-6.2 Quarter Quadrangle Image Tile

Contractor shall provide rectification services to produce digital orthophoto imagery at the resolution requested in Section B-1.2. The digital image shall cover the entire image area of one USGS standard quarter quadrangle (QQ), with a 300 meter buffer on all four sides of the QQ and shall be projected in the NAD83 Datum, using corresponding native UTM zone. The digital image shall be a georeferenced tagged image file format (GeoTIFF). The final tile shall not contain any borders, artifacts, or other non-image items.

(a) Accuracy Requirements (one meter): The accuracy standard for the 1-meter orthorectified images requires that 90% of all well-defined points tested must fall within three (3) meters of the same location identified on Government furnished baseline orthophoto control imagery.

(b) Accuracy Requirements (two meter). The accuracy standard for the 2-meter orthorectified images requires that 90% of all well-defined points tested must fall within ten (10) meters of the same location identified on Government furnished baseline orthophoto control imagery.
C-6.3 Compressed County Mosaics
The Contractor shall produce compressed county mosaic (CCM) files using the imagery associated with the quarter quadrangle tiles created in Section C-6.2. For counties that are split by UTM zone lines, the county shall be projected in the UTM zone listed in Attachment D, County Coverage Data. A listing of the required quarter quadrangle image tiles for each individual county will be provided upon contract award.

The CCMs shall be compressed using LizardTech's MrSID® software and shall be saved in MrSID® Generation Two (MG2) format in accordance with Section F-1.1. When making the CCM, the Contractor shall use the highest N-level (i.e., 9) or (Z)oom-level to maximize the number of pyramid layers.

(a) Metadata Requirements:

(1) Metadata. The Contractor shall create a Federal Geographic Data Committee (FGDC) compliant, per the FGDC-STD-001-1998 specification, metadata file using the Government provided template for each CCM generated. The metadata must parse cleanly through the USGS metadata parser “mp” version 2.8.10 without any errors. The metadata file shall have the same file name as the CCM but with an “.met” extension to prevent the MrSID ® “.txt” from being overwritten.

(2) Auxilary File. The Contractor shall provide an ESRI Projection compatible “aux” file for each CCM. The file shall use the same naming convention as the CCM but with an “aux” extension.

(3) MrSid Log File. The Contractor shall provide the “text” file created when generating the CCM. The file shall use the same naming convention as the CCM but with an “txt” extension.

(b) Shapefile. The Contractor shall provide a county-based CCM shapefile of the DOQQ seamline index, with each DOQQ polygon attributed with the USGC Geographic

Name Information System (GNIS) quad name, the date(s) of imagery capture, color type, image tile identifier, latitude and longitude of the southeast corner. The Contractor shall create a metadata file for the shapefile using the same requirements in C-6.3(a)(1) with the exception of the file name. The files shall use the same naming convention as the CCM but without the compression format (see example below). The shapefiles shall use the standard extensions (i.e., .shp, .shx, .dbf, and .prj) and the metadata shall use a “.met” extension.

Attribute Data 


Column name 
Example

DOQQ name 


QQName 

Fort Douglas NE

Image date (YYYYMMDD) 
IDAT 


20040822, 20040830

Color Type 


BCON 

NC

Image tile identifier 

DOQQ 

n4210337.nw

Southeast DOQQ corner 
QKEY 

422615N1032615W

File Name Example: 
naip_1-1_1n_mo137_2004_1.shp

naip_1-1_1n_mo137_2004_1.shx

naip_1-1_1n_mo137_2004_1.dbf

naip_1-1_1n_mo137_2004_1.prj

naip_1-1_1n_mo137_2004_1.met

(d) Tone Balance. The Contractor shall tone balance the composite DOQQs to give the CCM a consistent and uniform image quality appearance that eliminates any checkerboard effect. The resulting CCM must maintain the original color and appearance of the color corrected images that comprise the CCM.

(e) Accuracy Requirements. The accuracy requirements from C-6.2(a) or (b) shall be preserved when creating the CCM using the imagery associated with the quarter quadrangle tiles.

7.3 Project Data Files

(a) Production Process. The Contractor shall create brief descriptions of the digital image processing system which shall include a narrative explanation of the process steps taken to produce the imagery in accordance with Section F-1.6(a) and the FGDC specification, paragraph 2.5.2.1, Process Description. Separate descriptions are required for the quarter quadrangle image tiles and CCM.

(b) Project Data Files. The Contractor shall create a project description file in accordance with Section F-1.6(b) of this contract. Contractor shall include a project data file containing, at a minimum, the following data:

Description:

Project Item Area (name as it appears in Section B-1.2)

Contract Award Number (to be assigned upon award, USDA-NAIP-3-04-1)

State (2 digit Abbreviation - MO, KS, etc.)

Nominal Photo Scale

Nominal Lens Focal Length

Film Type (CP, CIRP, DIGITAL)

Number of Film Rolls (as applicable)

Coordinate System Datum

Coordinate Data Collection Method (GPS, Digitizing, etc.)

[For GPS Collection - Antenna offset in meters]

Estimated Accuracy of Coordinates (within Meters)

Standard Deviation in meters

Date ASCII Exposure Data File was created (YYYYMMDD)

Scanner Manufacturer and Model Number: "Free text with quotations” (50 characters max)

Production System used to produce images: "Free text with quotations” (50 characters max)

Example:

Missouri,USDA-NAIP-3-04-1,MO,1:40,000,153mm,CP,35,NAD83, GPS,1.7m,50m,1.45m,20040801,"LHS XXXXX Photogrammetric Scanner", "production hardware & software description"

(c) Photo-Center Data File. The Contractor shall create a photo-center data file for frame-based capture systems (include all aerial photography and “frame capture” direct digital sensors) delivery under this contract in accordance with Section F-1.6(c). Contractor shall include a photo-center data file containing, at a minimum, the following attributes:

DESCRIPTION 



NUMBER OF CHARACTERS IN FIELD

Project Code (NAIP<YY>)






6

Film Roll Number 







6*

Exposure Number 







3

Date of Exposure (YYYYMMDD) 





8

NAPP Flight Line/Photo Station Number (0996W-0572) 


10

Camera Lens Serial Number 






10

Calibrated Focal Length in millimeters (mm) 



7

Latitude (DD.DDDDD) 






8

Longitude (- DDD.DDDDD (Negative)) 




10

Flight Altitude in meters at camera (MMMMM.MM; MSL) 

8

Exposure used for quarter quadrangle tile creation (Y/N) 


1**

* Roll number should be padded with leading zeros.

** The exposure used to create an image (marked "Y" as indicated above) must record the accurate photo date from the film and be reflected within the photo-center data file.

Example:

NAIP04,01001,222,20040721,0996W-0572,12345678,153.002,42.71936, -123.41498, 07048.63,Y

(d) Scan Data File. The Contractor shall create a scan data file listing all scanned images required under Attachment A in accordance with Section F-1.6(d). Contractor shall include a scan data file containing, at a minimum, the following attributes:

Description 





Number of Characters in Field

Scan File Name: 







30

Film Roll: 








5*

Exposure Number: 







3

Samples = Columns: 







4

Lines = Rows: 







4

* Roll number should be padded with leading zeros.

Example: c_3509320_ne_15_1_20040721.tif,01001,203,4759,4821

F-1 MATERIALS TO BE DELIVERED

The materials as specified in Section B for Project Item(s) shall be delivered as required and consist of the following items. The Contractor shall maintain a copy of the digital data until APFO acknowledges receipt. The Government strongly encourages the Contractor to submit any/all data when it becomes available and not wait for a “complete set” prior to submitting. This incremental approach will allow the Government to inspect the data more efficiently and provide a more timely acceptance/rejection turnaround to the Contractor.

[image: image1.png]1.1 COMPRESSED COUNTY MOSAICS

Item Requirement

Format LizardTech’s MiSID" (see Section C-6.3)

Media CD-ROM (see Section D-1. 2(a))

Naming Convention See Section I, Exhibit 1

Gie.naip 1-1 1n s mo137 2004 1.sid)

Quantity Three (3)

Date of First Submittal No later than thirty (30) calendar days after

acquisition period. Early and/or incremental
hly encouraged to ease USDA

Submittal Frequency’
Government Approval Required_| Yes (see Section )
Required Metadata Yes (see Section C-6.3)





[image: image2.png]1.2

QUARTER QUADRANGLE IMAGE TILES

Item

Format

Requirement
GeoTIFE

Media

Tape (see Section D-1.2(b)

‘Naming Convention

See Section 1, Exhibit |
(i.e. “c_3509320_ne_15_1_20040721.6if")

Quantity

One (1)

Date of First Submittal

'No later than 90 calendar days after acquisition period

Submittal Frequency'

Once

Government Approval Required

Yes (see Section E)

Required Metadata

Yes (see Section 6.2(c))





[image: image3.png]1.3 RMSE ACCURACY AND QUALITY CONTROL REPORTS (1 METER ONLY)

Item Requirement

Format ASCH preferred

Media CD-ROM (see Section D-1. 2(a))

Naming Convention None

Quantity One (1)

Date of First Submittal Delivered with Production Process (see Section F-
1.6(a))

Submittal Frequency Once

Government Approval Required | No

Required Metadata [ None





[image: image4.png]1.5 PROGRESS REPORTS

Item Requirement
Format _ See Exhibit 3

Media Electronic mail_
Quantity One per day per crew

Date of First Submittal

Daily (as required in accordance with Section C- 7.1)

‘Submittal Frequency

Daily (only required for days that aerial acquisition
was accomplished)

Government Approval Required

No|

Required Metadata

None





[image: image5.png]1.6 PROJECT DATA FILE:

(2) PRODUCTION PROCESS DESCRIPTION

Item Requirement

Format ASCIL text file
Media CD-ROM (see Section D-1.2(a))

Naming Convention See Section 1. Exhibit |

‘Quantity ‘One (1) for DOQQ and one (1) for CCM per
project item area

Date of First Submittal No later than 90 calendar days after acquisition
period

Submittal Frequency Once

‘Government Approval Required_| No

Required Metadata None





[image: image6.png](b) PROJECT DATA FILE DESCRIPTION

Item Requirement

Format ASCIL comma delimited text file
Media CD-ROM (see Section D-1.2(a)
Naming Convention See Section 1, Exhibit |
Quantity One (1) per project item area

Date of First Submittal Delivered with Production Process (see Section
F-1.6(2))

Submittal Frequency Once

Government Approval Required | No

Required Metadata None





[image: image7.png](¢) PHOTO-CENTER DATA FILE DESCRIPTION

Item Requirement

Format ASCIT comma delimited text file
Media CD-ROM (see Section D-1. 2(a))
Naming Convention See Section I, Exhibit |

Quantity One (1) per project item area

Date of First Submittal Delivered with film (see F-1.4) for film-based
acquisition or Production Process (see Section F-
1.6()).

Submittal Frequency Once

Government Approval Required_| No

Required Metadata None





EXHIBIT 1

FILE NAMING CONVENTION

Text Data Files:

File Name: 

<type>_<solno>_<item>_<st>.txt

type - file type (must be “abstract” “process” “project” “photo” or “scan”)

solno - contract solicitation number

item - item number

st - state abbreviation

Example: 

process_3-04_1_mo.txt

project_3-04_1_mo.txt

Quarter Quadrangle Image Tiles:

File Name: 

<n>_<lat><log><quad>_<loc>_<xx>_<r>_<yyyymmdd>.tif

n – film type/bandwidth designator (o=black & white; n=natural color; or c=color IR)

lat - latitude, identified by 2 digit numerical value of a 1º block

log - longitude, identified by 3 digit numerical value of a 1º block (including the leading “0” if needed)

quad - quadrangle number, identified by grid number

loc - quadrangle location, identified by grid letters (nw, ne, sw, se)

xx – two digit UTM zone

r - resolution (1=1 meter; 2=2 meter)

yyyymmdd - date of acquisition

Example: 

c_3509320_ne_15_1_20040721.tif

Compressed County Mosaics:

File Name: 

naip_<x-x>_<r><n>_<f>_<stnnn>_<yyyy>_<v>.sid

x-x - disk number and total count (i.e., disk 1 of 2)

r - resolution (1=1 meter; 2=2 meter)

n – film type/bandwidth designator (o=black & white; n=natural color; or c=color IR)

f - compression format (s=MrSID®)

stnnn – state and FIPS code

yyyy - year of aerial acquisition

v - version number

Example: 

naip_1-1_1n_s_mo137_2004_1.sid

naip_1-1_2n_s_ca123_2004_1.sid
BLM:

C.3.0 
CONTRACTOR FURNISHED ITEMS/SERVICES

The Contractor shall furnish personnel, materials/supplies, services, and facilities, to perform vertical aerial imagery to terrain-correct the digital images, mosaic the images into tiles, and to produce metadata and an index of the project.  Sensor must use array-based, multi-sensor (not mosaic capture) technology with an IMU.

C.5.0  
SPECIFIC TASKS
C.5.2
Contractor shall terrain-correct the imagery using Government-furnished DEMs and DOQs.
C.5.3
Mosaic the individual frames into tiles
C.5.3.2
Resolution shall be as follows:

· Spectral Resolution – 4 separate, discrete, non-fused bands that record the 
visible spectrum and the near infrared spectrum, i.e., red, blue, green, and near infrared.

· Spatial Resolution – 1 foot (twelve inches).

C.5.3.3
Output Product Accuracy shall be as follows:

· Geospatial horizontal accuracy of mosaic – Meets NSSDA – 95% of image pixels are within 10 meters of their actual position (based on use of 10 meter DEMs for terrain correction).

· Band to band registration accuracy standard:  not to exceed 1 pixel.

· Scene to scene edge-matching accuracy standard: not to exceed 3 pixels.

C.5.4
Provide raw, uncorrected image files for viewing in stereo.  The first and last images in each flight shall include local, non-military, time the images were taken.

C.5.5
Indexes
C.5.5.1
Text-based index.  Provide ASCII list of tiles and the DVD on which they are submitted.  Place the text-based file on the first DVD in the series, after the metadata.

C.5.5.2
Graphic index. Provide a shapefile or thumbnail image file identifying the tiles in the project, attributed by tile identifier.  Place on the first DVD in the series, after the text index but before the data.

C.5.6
Provide Metadata

C.5.6.1
Create an ASCII text-based metadata file and place it on the first DVD before any other information.  

C.5.8  
Weekly Progress Report - Submit a weekly (Sunday through Saturday) report to the CO by close of business on the following Monday.  Report shall contain: percentage of project flown, percentage of post-processing completed, dates shipments sent.

C.5.6.2
Metadata content – italicized items to be filled in by Contractor. 

Project Name:  John Day River Segments, Digital Imagery

Project Code:  O-03-JDD-1 (for John Day River) and O-03-JDD-2 (for South Fork John Day River)

Location: OR, parts of Sherman, Gilliam, Wasco, Jefferson, Wheeler, and Grant Counties

Ground Sample Distance:  1 foot

Output format:  uncompressed Geotif

Output Media:  DVD-R

Spectrum: 4 separate, distinct bands (red, blue, green, and near infrared)

Output: Terrain-corrected and projected in UTM, zone 10 (John Day River) and UTM, zone 11 (South Fork John Day), NAD27, units = meters. 
Contractor: (company name, address, phone, human point of contact)

Project acquisition date(s) and, for each day, beginning and ending time of day in local standard time: 

Detector type(s) and manufacturer:

Spacing between CCD detectors (in micrometers):

Array size:

Nominal ground swath or footprint of the detector:

Spectral sensitivity of the detector (in nanometers):

Filters used (if any):

Scene to scene edge-matching accuracy (in pixels):

Band-to-band registration accuracy (in pixels):

Horizontal accuracy (in feet):
Image Processing (brief description of processing and data used in processing):
ASPRS Digital Imagery Guidelines:

1.0 Intrinsic Data Product Specifications

Intrinsic Data Product Specifications are dominated by the acquisition system properties related to spectral, radiometric and spatial properties of the imagery. Table 1 defines three product "grades", describing the spectral, radiometric, spatial and geolocation properties. 

Table 1 – Image Requirements*

	Item
	
	Standard

(Mfr, lab cal)
	Enhanced

(In-situ & lab cal)
	Precision

(Lab & field cal)

	Geolocation
	General
	Grossly Specified
	More Tightly Specified and  Verified
	Tightly Specified and Verified In-flight

	
	CEP (90%)
	< 120 m
	< 10 m
	< 1 m

	
	LEP
	TBR
	TBR
	

	Spectral
	General
	Broad gentle cut on and cut off slopes with minimal control of out-of-band rejection and ripple
	Broad band with tighter control of cut on and cut off slopes, out-of-band rejection, and ripple. Verified by analysis.
	Broad band or narrow band with very tight control of cut on and cut off slopes, out-of-band rejection and ripple. Analogous with ETM+.  Verified by measurement.

	
	50%point
	TBR
	±20 nm
	±10 nm

	
	Slopes through 50%
	< 0.5%/nm
	> 0.5%/nm
	> 1%/nm

	
	Out of band rejection, measured across entire detector spectral range
	Not Specified
	< 5% 
	< 1 % 

	
	Ripple
	Not Specified
	< 10%
	< 5%

	
	Band registration
	Not Specified
	< 0.5 pixels
	< 0.1 pixels

	Radiometric
	General
	None required
	Absolute and relative radiometry  determined by laboratory characterization.
	Absolute and relative radiometry determined by laboratory characterization and field measurements.

	
	Absolute accuracy
	Not Specified
	± 10%
	± 5%

	
	Relative accuracy
	Not Specified
	± 5%
	± 2%

	
	Signal-to-noise ratio
	TBD
	TBD
	TBD

	Spatial
	General
	MTF @ Nyquist and aliasing not defined
	MTF @ Nyquist and aliasing defined and determined by laboratory.
	MTF @ Nyquist and aliasing defined and determined by laboratory and field measurements.

	
	Relative accuracy
	%5
	± 5%
	± 2%

	
	Linearity
	< 5% deviation
	< 5% deviation
	< 2% deviation

	
	GSD @ nadir
	
	
	

	
	GSD @ geometric mean of useable FOV
	
	
	

	Compression
	
	TBR
	TBR
	Lossless

	Image Obscuration
	
	typ. ≤ 10% cloud cover or cloud shadow, smoke, dust, haze

	Solar Angle
	
	typ. solar noon ± 30 º

	Overlap
	Forward
	typ. 55 – 68% min/max (individual), unless varying topography requires greater max.  57 – 62% average at mean elevation of terrain

	
	Side
	typ. 30% ± 10% at mean elevation of terrain


*  All requirements are modifiable per intended use of imagery.

2.0 Deliverable Products

Table 2 - Deliverable Products

	Metadata

 (continued)
	Static
	Mission or project name, stated application, method acquired, aircraft type with registration number, crew members, sensor type and serial number, mount: active stabilization etc, For arrays: optics type

	
	
	Stated application

	
	
	Method acquired


	
	
	Aircraft type, with registration number

	
	
	Crew members

	
	
	Sensor type and serial number

	
	
	Mount: active stabilization, etc.

	
	
	For arrays: optics type, serial number, CFL, detector size & pitch, array size

	
	
	For scanning sensors: optics type, serial number, IFOV, FOR, number of pixels, scannin mechanism

	
	
	Filter types

	
	
	Calibration data (if applicable) including radiometric gains & biases applied, alignment values, coherent noise characterization, time tag for each datum and instrument temperature, all in engineering units

	
	
	Geometric, geodetic, and/or photogrammetric sources, including 
 1) Control used,  2) Aerotriangulation Reports,  3) GDOP Results,  4) Map series, map sheets, & map editions used

	
	
	Description of product level, and general processing methods and algorithms employed to yield that level

	
	
	(Film-based digital products… scanner data.  Fill this in… scanner type, model, specs? – input from Z/I?)

	
	Variable Flt Line Data
	Altitude data (required for each image, or if continuous scan, at least each time the aircraft changes altitude)

	
	
	Sensor pointing information ((,Φ, κ)

	
	
	Brief description of atmospheric condi​tions:  type of clouds and % cover, haze, smoke,

	
	
	Aperture setting

	
	
	Shutter speed

	
	
	Area covered

	
	
	Date of exposure

	
	
	Direction of flight

	
	
	Geolocation of data – world file

	
	
	% forward overlap

	
	
	% side lap

	
	
	Beginning and ending lines or frame numbers

	
	
	Start and stop times (UTC)

	
	
	Remarks including:  a) Flight line status (complete/incomplete),

  b) Blank frames, run-off, rejections, and reasons for rejections

  c) Any unusual situation that occurs during the flight line

	
	
	Flight line map index

	
	Ground Truth
	TBR


USGS Cartographic Services Contract:

SECTION B - SCHEDULE OF PRICES

Item 

 No.     Supplies/Services
Amount 

A       Digital Image Acquisition/Digital DOQQ Production – XXXXX
$         .   *

*To be filled in at time of task order issue

SECTION C - DESCRIPTION/SPECIFICATIONS/WORK STATEMENT
The following Section C additional requirements are applicable to this Task Order:

1.
Statement of Work.  Reference C303, 3.8 of the contract. 

a. General:  This task order consists of two components, digital image acquisition and digital orthophoto production.  The XXXXX  project area is comprised of approximately xx,xxx square miles, as shown in Attachment A of this task order. The contractor shall submit a proposal for the task order deliverables utilizing the Leica ADS40 Digital Airborne Sensor and subsequent processing.

(1)
Digital Image Acquisition and Digital Orthophoto Production:  The contractor shall use the Leica ADS40 Digital Airborne Sensor to acquire natural-color and color infrared digital imagery controlled with airborne GPS and IMU, over the area described in Attachment A.  Depending on the amount of funding available, Panchromatic Data - 12-bit fully corrected data in a format suitable for stereo-viewing/analysis within in the Leica Photogrammetry Suite software may be an optional deliverable. Utilizing the digital imagery, the contractor shall produce 1-meter GSD, for both, natural color and color infrared digital orthorectified images. 

(3)
Photography Supplemental Report:  A report of all photography flown shall be produced for and included with each flight line. The report shall show the flight line numbers and flight track. 

(4) Flight Diagram:  The Contractor shall produce, in both hardcopy and softcopy format, a Flight Diagram plot which illustrates project area outline, and rectified imaging swath.
(5) Resolution and Accuracy:  The natural color and color infrared source digital imagery and optional panchromatic data shall be of sufficient resolution to support production of digital orthorectified images to a ground pixel resolution of 1 meter and to the specifications contained in paragraph c(1) through (11), below.  
(6) Color Bands:  The imagery shall be collected using the appropriate blue, green, red and near infrared bands required to create natural color and color infrared DOQQs. Band to band alignment of the sensor must be of sufficient accuracy to eliminate any fringing effects in the final imagery that are related to sensor array offsets in the ADS40. Additionally, forward, backward and nadir panchromatic data shall be collected.
(7) Radiometric Resolution:  All data shall be collected at 12-bit resolution.
(8) Supporting Data:  All ground and aerial survey control, digital terrain models and aerial triangulation data shall be of sufficient accuracy and quality to develop DOQQs that meet or exceed the DOQQ horizontal accuracy specifications defined below.
c.
Digital Orthophoto Production shall be produced consistent with the following requirements: 

(1) Aerotriangulation data:  A statistical report summarizing the results of the aerotriangulation adjustment shall also be included with the aerotriangulation data.  

(2) Digital Orthorectified Image Tile Size:  Digital orthorectified images shall be organized for nominal 3.75 by 3.75 minute areas corresponding to the USGS quarter quad boundaries. Images shall extend a minimum of 30 meters beyond the quarter quad boundaries. Images shall not have "burnt in" tic marks delineating quarter quadrangle corners. No USGS header information will be required.  Tile layout shall be defined by an index sheet and shape file suitable for loading into ArcView
(3)
Digital Orthorectified Images shall be referenced in Universal Transverse Mercator (UTM), Zone 16 or 17, as required by zone boundaries.  Units shall be meters and the horizontal datum shall conform to the current Florida High Accuracy Reference Network (HARN) adjustment for the North American Datum of 1983. 

(4)
Digital Orthorectified Images shall be natural color and color infrared. 

(5)
Ground Resolution:  Digital Orthorectified Image ground resolution (pixel size) shall be 1-meter.
(8)
Digital orthorectified image characteristics - orthophotos shall be tonally balanced and consistent throughout the entire project. Abrupt variations in tonal balance will not be accepted.  The Contractor will be supplied three sample image patches which illustrate acceptable, marginal, and unacceptable orthophoto tonal balancing characteristics.
(10)
Elevation data used in the orthorectification process shall be submitted as a deliverable in a non-proprietary format.  
(11)
Coverage Area: Digital orthorectified images shall provide complete coverage of the 7.5- minute project boundary (as shown in Attachment A) and shall extend a minimum of 30 meters beyond the quarter quad boundaries.  

d. Metadata: Project level metadata describing orthophoto production process shall be submitted as a deliverable.  Metadata shall be in FGDC compliant format and at a minimum will include information on flight dates, processing steps, control point locations and positional accuracies.
"FGDC compliant metadata shall be provided in extensible markup language (.xml) format for each 3.75 by 3.75 minute orthorectified quarter quad.  The following ftp site contains information pertaining to the content and creation of the required metadata: 



ftp://ftpmcmc.er.usgs.gov/release/xmlinput/. 

This site contains the following files designed to define and support production of FGDC compliant orthoimage metadata: 

o  XMLInput1_63v5.zip,  application for reading and creating .xml metadata files.


o  Help.pdf ,  Users guide for .xml input. 


o  metadata_overview.doc  


o  orthotemplate.xml

f.
Deliverables:

(1)
Imagery:  
(a) Pre-flight planning documents that include planned flight height, flight line spacing, sensor swath width, sensor angle, proposed side lap/end lap, and any other documents pertinent to the mission.

(b) 12-bit color natural color and color infrared DOQQs will be delivered as 16-bit GeoTIFF images. The data should be delivered as two separate three-band images (Natural Color - Blue, Green, Red; Color Infrared – Green, Red, Near Infrared). Radiometric corrections to these data should be limited to those required to remove tonal variations related to sensor characteristics, solar illumination, atmospheric effects or other systematic effects.
(c) 8-bit color infrared DOQQs delivered as 8-bit GeoTIFF images. Each image shall be radiometrically balanced to adjacent DOQQs to the highest extent practically achievable given image collection conditions. The data should be delivered as two separate three-band images (Natural Color - Blue, Green, Red; Color Infrared – Green, Red, Near Infrared). Color mapping should be optimized for producing natural color and color infrared images that are comparable to standard film products.
(d) Aerotriangulation data :  A statistical report summarizing the results of the aerotriangulation adjustment shall also be included with the aerotriangulation data.
(e) Supplemental Ground Control:  Differentially corrected GPS Ground Control used to supplement the Airborne GPS positional data adjustment shall be delivered in a non-proprietary format mutually agreeable to the Government and Contractor.

(f) Flight Diagram in both hardcopy and softcopy format, which illustrates project area outline, and rectified imaging swath shall be included as a deliverable.  In addition, the Contractor shall produce a statistical report summarizing the results of the airborne GPS adjustment.
(g) Photography and Supplemental Report(s) shall be included as a deliverable.  

(g) The Contractor shall supply to the Government Point of Contact for this task a completed “Weekly Progress Report for Aerial Photography” form. A copy of the Progress Report is included in Attachment C of this Task Order.
(h) Optional deliverable: Panchromatic Data - 12-bit fully corrected data shall be delivered in a format suitable for stereo-viewing/analysis within in the Leica Photogrammetry Suite software.
(2)
Digital Orthophoto Production: 

(a)
Aerotriangulation data used in the orthorectification process shall be submitted as a deliverable.  

(b)
Elevation data used in the orthorectification process shall be submitted as a deliverable in a non-proprietary format.  

(3)
Metadata:  Metadata shall be delivered in the form provided for in section C.1.d of this task order.
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