Boston MA, 133 UA
Aerial Imagery Acquisition and Digital Orthophoto Production Task

July 2, 2007
INFORMATION PAGE
The Government requests a proposal for this task:   

A.
One for the Aerial Imagery Acquisition and the Digital 
Orthophoto Production

TASK ORDER DETAIL
July 2, 2007
USGS CONTRACT:

CONTRACTOR:


TASK ORDER NUMBER:
 

TASK NAME:
Boston MA, 133 UA Ortho
The Contractor shall furnish all facilities, labor, materials and equipment, unless specifically identified otherwise, to provide the photogrammetric and mapping services and products in accordance with the specifications, terms and conditions contained in Contract Number XXXXXXXXXX, and the following requirements specific to this Task Order, and in accordance with Contractor’s proposal dated ___________. 
SECTION B - SCHEDULE OF PRICES

Item 

 No.     Supplies/Services
Amount 

A
Aerial Imagery Acquisition and  

Digital Orthophoto Production – Boston, MA 
$         .   *

* 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 C.1 C303 3.8 of the contract. 

a. General:  This task order consists of the aerial imagery acquisition and digital orthophoto production, covering the Boston MA area.  The Boston MA project area is comprised of approximately 3360 square miles, as shown in Attachment A of this task order. 
1) Aerial Imagery Acquisition: The Contractor shall, at the Contractor’s option, acquire and deliver film based photographs or digital images. 

a) Aerial Imagery Acquisition:  The contractor shall acquire and deliver high resolution natural-color aerial imagery controlled with airborne Global Positioning System (GPS) and, at the Contractor’s option, Inertial Measurement Unit (IMU), over the area described above.

2) Digital Orthophoto Production:  Utilizing the images captured during performance of the imagery acquisition, above, the Contractor shall produce high resolution, natural color, digital orthorectified images.   
b. Acquisition of Source Imagery: The Contractor shall adhere to the following specifications for the acquisition and delivery of the required high resolution natural-color aerial imagery:
1) Film:  If the Contractor chooses to use film, the Contractor shall use Kodak 2444 Aerocolor III film or equivalent, or AGFA X100 film or equivalent.  The Contractor may choose a film that processes to either a negative or positive image.
2) Special Acquisition Conditions:  
a) Acceptable Window: The acceptable window for the acquisition portion of this task shall be from March 1, 2008  through April 30, 2008.
b) Time of Day and Year:  Imagery shall be acquired during minimal shadow conditions.  Image acquisition shall occur when the sun angle is greater than 30-degrees. 
c) Acquisition Conditions: Imagery shall be acquired only under conditions free from clouds and cloud shadows, smoke, haze, light streaks, snow, foliage, flooding, and excessive soil moisture. 
3) Image Coverage:  The extent of image coverage over the project area shall be sufficient to ensure void areas do not exist in resulting 1500 meter x 1500 meter orthophoto tiles.
4) Calibration:  Reference C.1 C303 3.8.1.2 of the contract.  Aerial Sensors/Camera(s) used to acquire project imagery shall have current USGS certification, or in the case of digital sensors a current Product Characterization Report.
5) Camera Station Control: 
a) Airborne GPS: Camera position (latitude, longitude, and elevation) shall be recorded at the instant of exposure with airborne GPS.  Airborne GPS data shall be differentially corrected and organized as individual data sets grouped by corresponding film roll or flight line.  Differentially corrected Airborne GPS positional data shall be stored on portable media, in a non-proprietary format mutually agreeable to the Government and the Contractor.  The Contractor shall produce a statistical report summarizing the results of the airborne GPS adjustment. 

b) IMU Exterior Orientation Data (Optional):  If IMU is included as a component of the camera station control; the contractor shall record the camera attitude at the instant of exposure.  The IMU data shall be adjusted and organized as individual data sets grouped by corresponding film roll.  The Contractor shall produce a statistical report summarizing the overall accuracy of the adjusted IMU data.

6) Supplemental Ground Control:  Differentially corrected GPS Ground Control used to supplement the Airborne GPS positional adjustment shall be stored on portable media, in a non-proprietary format mutually agreeable to the Government and Contractor.
7) Photography Supplemental Report:  A Photography Supplemental Report of all the imagery flown shall be produced for the project.  The report shall show the flight line numbers and exposure station or strip numbers.  The Contractor shall use the USGS Aerial Photography Supplemental Report form included in Attachment B of this Task Order. 

8) Flight Diagram:  The Contractor shall produce, in hardcopy and softcopy format, a Flight Diagram which illustrates the project area outline, flight lines, image identification, and approximate location of image centers, if relevant.  
9) Titling:  If film is used, each exposure shall be clearly titled along the north edge (if flown north-south) or west edge (if flown east-west) of the photography.  Each exposure shall be marked clearly with a numerical abbreviation of the month, day and year of exposure, the number of the roll, the number of the exposure on the roll, the photo scale expressed as a ratio, and the three letter designator BOS07. The rolls of film used on the Boston MA project shall be numbered consecutively, beginning with number 1; and the exposures on each roll shall be numbered consecutively, beginning with the number 1.  Coarse Airborne GPS position shall be included in the title as encoded in the camera data chamber.  For cameras that do not have camera station positional encoders, the Contractor shall manually add the coarse camera position on the opposite edge of the film from the roll exposure designator.  A diagram for the titling is included in Attachment C of this task order.
10) Resolution and Accuracy:  The natural color source imagery shall be of sufficient resolution to support production of digital orthorectified images to a ground pixel resolution of 0.3 meters and to the specifications contained in paragraphs c (1) through (11), below.
c. Digital Orthophoto Production: Shall be produced consistent with the following requirements: 
1) Aerotriangulation data:  Aerotriangulation data, if used in the orthorectification process, shall consist of a minimum of refined plate coordinates and adjusted ground coordinates.   The contractor shall produce a statistical report of aerotriangulation summarizing the results of the block adjustment.

2) Digital Orthorectified Image Datum:  Digital Orthorectified images shall be referenced to North American Datum 1983, Universal Transverse Mercator (UTM) meters.  
3) Digital Orthorectified Image Color:  Images shall be natural color. 
4) Ground Resolution:  Digital Orthorectified Image ground resolution (pixel size) shall be 0.3-meter.
5) Digital Orthorectified Image Horizontal Accuracy:  Ortho image horizontal positional accuracy shall not exceed 3-meters Root Mean Squared (RMSE) Error XY (2.12 meter RMSE X or Y). 
6) Digital Orthorectified Image Format: Images shall be submitted in uncompressed, untiled, ArcGIS readable, GeoTIFF file format with no internal tiling or overviews.  Data shall not be compressed during ANY PHASE of the production process.  Presence of compression artifacts will be cause for rejection.  GeoTIFF files shall include the following GeoTIFF tags and keys:
· ModelTiepointTag
· ModelPixelScaleTag

· GTModelTypeGeoKey

· GTRasterTypeGeoKey

· ProjectedCSTypeGeoKey

· PCSCitationGeoKey

· ProjLinearUnitsGeoKey

7) Digital Orthorectified Image Tile Size:  Orthorectified GeoTIFF files shall represent “tiles” 1500 meters X 1500 meters cut at even 1500 meter grid lines with no overedge. Corner coordinates will be based on the UTM Grid and shall be evenly divisible by 1500 meters. Tiles shall be accompanied by an index sheet and shape file suitable for loading into ArcGIS.  Index sheet shall include tile boundary and filename.  The Index sheet collar shall include Latitude/Longitude reference coordinates.
8) Digital orthophoto characteristics:  Relative join (misalignment) of transportation features between adjacent image chips/tiles shall not exceed 1-meter.  Orthophotos shall be tonally balanced to produce a uniform contrast and tone across the image tiles of the entire project.  Changes in color balance across the project, if they exist, shall be gradual. Abrupt tonal variations between tiles are not acceptable.  Building tilt shall be corrected to the extent that transportation features are not obscured. Ground features appearing in the orthophoto imagery, such as building roof tops, water towers, and radio towers, shall not be clipped at seamlines or between individual tiles. Image artifacts introduced during the scanning process and appearing in the final orthophotos are unacceptable, except for very minimal artifacts falling in non-critical coverage areas, e.g., a small piece of lint appearing in a timbered area.
9) Product Accuracy Information Reporting:  Product accuracy information shall be reported according to NSSDA guidelines which are available at: http://www.fgdc.gov/standards/projects/FGDC-standards-projects/accuracy/part3/chapter3. At a minimum, statements concerning source materials and production processes used must be provided at the project level sufficient to meet the requirement of section 3.3 of the guidelines.  
10) File Naming Convention:  The 1500 x 1500 ortho tile file name shall be derived from the southwest corner of each tile and shall be based on the U.S. National Grid.  File names will include Grid Zone Designation (GZD), 100,000 meter block designator and X and Y grid coordinates truncated to 100 meters. Supplemental instructions for naming Digital Orthorectified Image tiles are included in Attachment B, U.S. National Grid, of this task order.

11) Elevation data: The elevation data created for use in the orthorectification process shall be submitted as a deliverable in a non-proprietary format.
12) Coverage Area: Ortho tiles shall provide complete coverage to the 7.5- minute project boundary at a minimum, as shown in Attachment A of this task order. Tiles split by project boundary shall be completed to their full 1500-meter x 1500-meter extent.  Void areas within 1500 meter x 1500 meter tiles are not acceptable.
d. Metadata: Project and file metadata describing the orthophoto production process shall be submitted as a deliverable. 

Federal Geographic Data Committee (FGDC) compliant metadata shall be 
provided in extensible markup language (.xml) format for each 1500-meter x 
1500-meter orthorectified tile.

FGDC compliant metadata for orthoimage tiles shall be delivered on portable 
media, in the file format mutually agreeable to the Government and the 
Contractor.

This site contains the files designed to define and support production of FGDC compliant metadata: Download the following files from 
ftp://ftpext.usgs.gov/pub/cr/mo/rolla/release/xmlinput/ 

1) XMLInput1_64.zip: Contains an application (XMLInput) for creating and editing .xml metadata files. It is not mandatory that this software is used; it is merely available to you. When the zip file is unzipped, it also contains a template (133UAtemplate.xml) and a dtd (csdgm2.dtd) to help with FGDC compliance. The XMLInput.jar is the executable.
2) Help.pdf and XMLInput123.doc: User’s guide for XML Input. Use this guide to install and use XMLInput.

3) metadata _overview.doc: Additional information

4) Metadata Parser (MP): Is a compiler that checks for syntax errors against the FGDC Content Standard for Digital Geospatial Metadata and generates output suitable for viewing in a web browser or text editor.  MP may be downloaded to your computer for an interactive validation of your metadata files, or accessed online for an automated validation.

a) To download mp, go to http://geology.usgs.gov/tools/metadata/ 

b) To use mp online, go to http://geo-nsdi.er.usgs.gov/validate.php
e. Use and Distribution Rights: All imagery and data delivered under this task order shall become the property of the United States Government.  All deliverable data and documentation shall be free from restrictions regarding use and distribution.  Data and documentation delivered under this task order shall be freely distributable by government agencies.
f. Deliverables:
1) Source Imagery: 
a) Natural Color Film:  If film is used, the Contractor shall provide the original natural color film acquired for this Task Order.  The Contractor shall use the standard USGS Film Can Label form included in Attachment B of this task order.

b) Calibration Reports:  Camera Calibration Report(s) for Aerial Camera(s), or in the case of digital sensors, a current Product Characterization Report of the instrument used shall be included as a deliverable.

c) Camera Station Control:  
(1) Airborne GPS: Positional data and statistical summary report shall be submitted on portable media, in a non-proprietary format mutually agreeable to the Government and the Contractor.
(2) IMU Data:  If IMU exterior orientation data is part of the Contractors Technical Proposal, the Contractor shall submit this sensor orientation data and a statistical summary report on portable media, in a non-proprietary format mutually agreeable to the Government and the Contractor.
(3) Accuracy Specifications:
(a) Airborne GPS: The horizontal root-mean-square error (RMSE) of the airborne GPS control data shall not exceed 20cm.  The vertical RMSE of the Airborne GPS control shall not exceed 30cm.

(b) IMU: The RMSE of the adjusted IMU data shall not exceed 30 cm.

d) Supplemental Ground Control: Differentially corrected GPS Ground Control used to supplement the Airborne GPS positional data shall be delivered on portable media, in a non-proprietary format mutually agreeable to the Government and the Contractor.
e) Flight Diagram: A Flight Diagram that illustrates the project area outline, the location of the flight lines and the approximate location of image centers, if relevant, shall be included as a deliverable.  This diagram shall be provided in hardcopy and softcopy in shape file format suitable for loading into ArcGIS.
f) Photography and Supplemental Report(s): Reports shall be included as a deliverable.
2) Digital Orthophoto Production: 
a) Aerotriangulation data: Aerotriangulation data, if used in the orthorectification process, consisting of a minimum of  refined plate coordinates, adjusted ground coordinates, and statistical summary report shall be submitted to the Government in both hardcopy and softcopy format.
b) Elevation data: Elevation data created or modified for use in the orthorectification process shall be submitted as a deliverable in a non-proprietary format on portable media that is mutually agreeable to the Government and the Contractor.

c) Delivery Medium and Format:  Digital Orthorectified Images, in GeoTIFF format, shall be submitted on portable media, mutually agreeable to the Government and the Contractor.   Image tiles shall be accompanied by an index sheet and shape file suitable for loading into ArcGIS.
3) Metadata:  Metadata shall be delivered as described in Section C 1 d of this Task Order.
2. The Government Point-of-Contact (POC) for this Task Order is: 

Address: NGTOC
Telephone:


ATTN:
FAX:



e-mail: 


SECTION D - PACKAGING AND MARKING
No additional Section D requirements are applicable to this Task Order.

SECTION E - INSPECTION AND ACCEPTANCE

The following Section E additional requirements are applicable to this Task Order:

1. Inspection Period:  Reference E.4 GS0720 (a) (2) of the contract. The inspection period is sixty (60) days for all deliverables.

SECTION F - DELIVERIES OR PERFORMANCE

The following Section F additional requirements are applicable to this Task Order:

1. Requested Delivery Schedule:  Reference F.10 F981 (b) (1) of the contract.

a. Delivery Lot One: 
1) Camera Calibration Report(s) or in the case of digital sensors, a current Product Characterization Report, Differentially Corrected Airborne GPS Control accompanied with Statistical Summary Report, Flight Diagram (plot and file), Supplemental GPS Ground Control, Photography Supplemental Report(s), digitally orthorectified images and associated index sheets (plot and files), metadata, aerotriangulation positional data and statistical reports, and the Original Film (if film was used) that is associated with the Boston MA task, to be delivered no later than thirty (30) calendar days after the date of acquisition.  Deliverables shall be sent to the Government POC specified in Section B 2 of this task order.
2. Negotiated Delivery Date(s) for Task Order:
a. Delivery Lot One (1) shall be delivered by; ______*
       * To be completed at time of Task Order Issuance.
3. Nonconforming deliverables: Nonconforming deliverables returned to the Contractor for rework shall be delivered in accordance with Contract clause E.6 E784 (b).

4. Progress Report:  The contractor shall submit a monthly progress report for this task order in accordance with Contract clause F.6 GS0921 and F.7 GS0931.
SECTION G - CONTRACT ADMINISTRATION DATA

No additional Section G requirements are applicable to this Task Order.

SECTION H - SPECIAL CONTRACT REQUIREMENTS

The following Section H additional requirements are applicable to this Task Order: 

1. Applicable Regulations And Permits -- Aircraft Operations:  Reference H.5 H1344 of the contract.  The contractor shall be responsible for applying for and obtaining any required permits for access, over-flight, or intrusion to restricted or otherwise limited ground access and/or airspace, which may be included within the requirement of this task order.
2. Government Furnished Property: Reference H.15 GS1434.1 (c) of the contract. Existing USGS digital elevation data for project area will be supplied to the Contractor by the Government upon request.

3. Return of GFP:   Reference H.16 H1480 (d) of the Contract.  GFP items may be retained, destroyed, or returned to the Government at the Contractor’s option upon notification of successful project completion.
SECTION I - CONTRACT CLAUSES

All Clauses contained in Section I of the Contract are incorporated herein by reference.

SECTION J - LIST OF ATTACHMENTS TO THIS TASK ORDER

Attachment
  Title/Description
Number of Pages
A
Project Diagram(s)
1
B
USGS Film Can Label
1

USGS Aerial Photography Supplemental Report 
2

USGS Aerial Camera Specifications
10

U.S. National Grid
4
C
Sample Photograph Titling
1

TASK ORDER -- Attachment A 

Boston MA, 133UA Ortho - Project Diagram
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--End of Attachment A--
TASK ORDER -- Attachment B
Boston MA, 133UA Ortho

Attached SupplementaryForms.PDF




    USGS Film Can Label




    USGS Aerial Photography Supplemental Report



USGS Aerial Camera Specifications





Attached National_Grid.PDF


U.S. National Grid

--End of Attachment B --
TASK ORDER -- Attachment C
Boston MA, 133UA Ortho

Sample Photograph Titling

(north or west edge)

MO/DY/YR                     1:SCALE                    ROLL-PHOTO#                    CITY ABR.

COARSE AGPS POSITION*

(9X9 FILM)

*For cameras that have camera station position encoders the coarse AGPS position can be along the edge where placed by the camera.

--End of Attachment C--
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