Image Acquisition

NOAA:

6. MISSION PLANNING AND CLEARANCES

6.1 MISSION PLANNING

A. COVERAGE AND PARAMETERS – The Contractor may be required to plan flight lines for the project area (described in the Project Instructions) and ensure complete coverage of the project area. The mission planning parameters, including: ground space distance, endlap, sidelap, flying speed, flying height, GPS, visibility, and tide-coordination, shall be considered in planning. NGS may supply recommendations and/or requirements for planning parameters in the Project Instructions.

B. IMAGE ACQUISITION STANDARDS

1. PDOP/VDOP shall be <3.

2. Aircraft bank angle shall not exceed 15 degrees.

C. GROUND SAMPLE DISTANCE – The ground sample distance (GSD) is the area on the ground represented by each pixel in a digital image. The GSD depends on the project, though 20 to 60 cm should be considered typical. See Project Instructions for final parameters.

D. FLYING HEIGHT AND SPEED – Flying height depends on the required GSD. See Project Instructions. Manufacturer’s specifications should be followed for flying speed. If forward motion compensation (FMC) is not used, flying speed shall be limited to keep image smear below 15%. The maximum speed over ground (SOG) for push broom sensors should not exceed manufacturer’s guidelines.

E. SIDELAP – Adjacent images shall have a minimum sidelap of 30% of the mean image width if the camera mount provides correction for crab, otherwise 40%. See Project Instructions for final parameters.

F. ENDLAP – Consecutive images in a flight line shall have a minimum endlap of 60% of the mean image width if the camera mount provides correction for crab, otherwise 70%. This section does not apply to push broom sensors. See Project Instructions for final parameters.

G. CRAB – While collecting digital imagery, the camera shall be compensated for crab of the aircraft, with a resultant error not exceeding +/- five (5) degrees, as measured from the average line of flight, and the differential between any two successive exposures shall not exceed +/- five (5) degrees.

H. TILT – Care shall be taken to keep tilt (departure from the vertical) of the camera to a minimum. Tilt shall not exceed +/- five (5) degrees for any photographic frame. The average tilt for the entire project shall not exceed +/- one (1) degree.

7. WEATHER CONDITIONS AND TIME OF YEAR

7.1 WEATHER

No clouds or cloud shadows shall appear on the photographs. High, thin overcast (clouds) will be permitted above the flying altitude if it does not cause ground mottling or a discernable reduction in light levels and/or ground object shadows. Digital imaging shall not be conducted when clouds or cloud shadows appear in the scene or if the land/water interface is obscured by snow, ice, etc. Storm systems and events (e.g. hurricanes, northeasters, and frontal boundaries) that may cause an increase in water levels, tidal heights, and wave activity shall be avoided.

7.2 TREE LEAVES

Any stage of leaf coverage is acceptable as long as the land-water interface is not obscured.
7.3 WELL-DEFINED IMAGES

Imagery collection shall be undertaken only when the land-water interface can be well defined. Imagery shall not be attempted where the ground is obscured by clouds, haze, smoke, smog, dust, snow, sleet, rain, etc. Also, imagery shall not be conducted when the ground, and especially land-water interface, is covered by water (flood), snow, or ice.

7.4 VISIBILITY

The minimum visibility at the time of exposure is eight (8) miles. Imagery shall not be collected when a haze is present. Visibility is determined by looking at objects on the ground toward the sun. The distance at which the detail of ground objects is clearly defined is the visibility. If the visibility is satisfactory, details of ground objects shall be clearly defined at the edge of the view through the drift sight (assuming the system makes use of a drift sight which may not be the case for some automated digital systems).

7.5 TIME OF DAY

Time of day is determined by the sun angle which shall not be less than 30 degrees above the horizon at the time of exposure. The Project Instructions may require a larger sun angle for certain projects. Ideally, the sun angle should be between 30 and 45 degrees for shoreline photography. Photography should be collected while the sun is over the water so that any shadows created by elevated objects will point inland and will not obscure the shoreline.

The size and number of hot spots (no sun shadow points) and “sun spots” (bright, sun reflectance areas) on the water and shoreline must be kept to a minimum and eliminated if possible because these bright spots can obscure important features. During flight planning, flight line directions and times should be arranged to preclude the occurrence of these spots in critical areas of the photographs (especially shoreline and near shoreline areas).

Sun angles for a given day can be determined from a “Solar Altitude Diagram” or from appropriate computer software. For on-line sun angle solutions, see the U.S. Naval Observatory’s WWW site: http://aa.usno.navy.mil/ which computes sun altitudes and sun azimuths for U.S. locations and world-wide positions.

7.6 TIME OF YEAR

Consideration of the season should be taken into account when trying to image the ground surface. Project Instructions may discuss seasonal fluctuations in sandy beach dynamics. Beach profiles and morphology can significantly vary in response from the energy presented upon the system in relation to the sequencing and fluctuations of weather events and patterns.

8. TIDE COORDINATION

8.1 IMAGE COLLECTION TIDE CONDITIONS

Image collection may need to be at tide-coordinated stages depending on the required tide stage defined by the Project Instructions. Imagery shall not be collected during strong onshore winds, high waves or other anomalous weather conditions. Contractor shall acquire, analyze, and submit an offshore buoy report and other weather data for the project area during time of data acquisition (National Data Buoy Center: www.ndbc.noaa.gov, National Climatic Data Center: lwf.ncdc.noaa.gov/oa/ncdc.html).

8.2 WINDOWS

A. NGS-SUPPLIED – The government may supply image acquisition time/tide windows for each coastal area to be mapped, or the contractor may be tasked with window determination. These “windows” cover an extended range of possible flying dates. These time/tide windows will be determined by NGS initially to help ensure that all data meet the NGS tolerances for tide-coordinated image acquisition. If tide windows for additional dates are required, contact NGS.

B. CONTRACTOR-DETERMINED – If required by the Project Instructions, the

Contractor shall determine predicted acquisition time/tide windows (data acquisition times for tide coordination) for MHW and/or MLLW. Note, MHW is the mean of 18.6 years of high water and is not the high water level for any given day, except by coincidence. The same holds true for MLLW time/tide windows.

The Project Instructions may also require the Contractor to install and/or monitor tide gages in the project areas for either real-time or post-flight tidal height comparisons.

8.3 REQUIREMENTS

The Contractor shall acquire imagery within the given time/tide windows as required and shall produce a table showing the times of the time/tide windows and the times of the data acquisition. Be sure to take into account time zones, daylight savings time, and to use Coordinated Universal Time (UTC).

9. POSITIONING AND ORIENTATION

9.1 POSITIONING

A. GPS COLLECTION

1. All imagery shall be positioned using kinematic GPS using dual frequency receivers and oriented with an inertial navigation system.

2. All kinematic GPS (KGPS) solutions should use differential, ionosphere-free, carrier-phase combinations with phase ambiguities resolved to their integer values.

3. Aircraft trajectories shall be processed using carrier-phase GPS. Dual L1 and L2 frequency receivers and one-second collection shall be used.

4. All KGPS shall use at least two ground stations. The ground stations shall be accurately tied to the NSRS (stations in the NGS database); shall be positioned to 0.1 meter accuracy, or better; shall be within or near the project area; and shall be within 100 kilometers of the entire project area. Additional ground GPS stations may be required, and CORS (continually operating reference stations) can be used as ground stations. The ground stations should be positioned on opposite sides of the operating area. The ground stations shall be positioned, or the flight path arranged, so that during flight operations the aircraft will pass within 10 kilometers to each ground station at least once.

5. The maximum GPS baseline shall not exceed 100 kilometers at any time during flight. Regardless of aircraft flight time, GPS ground station data shall be collected for four hours.

6. Ground station data shall be submitted to OPUS (Online Positioning User System – http://www.ngs.noaa.gov/OPUS/) for positioning in the NSRS, except where ground station is located over a known monument.

B. GPS SOLUTION PROCESSING

1. The Contractor shall collect, process, and submit the ground and airborne GPS data, both raw data and final processed data.

2. Differential KGPS solutions for the aircraft shall be obtained independently using each ground station.

3. These independent KGPS solutions shall be compared to display their differences in the north-south, east-west, and vertical components during the operational portions of the flights.

4. The RMS of these differences shall not exceed 5cm in the horizontal and 10cm in the vertical.

5. The KGPS solutions shall model the tropospheric delay using average surface meteorological values at the ground stations collected near the midpoint of operations.

6. The final KGPS solution will be an average of the separate ground station solutions.

C.. ANTENNA

1. The GPS receivers should be equipped with antennas that have been calibrated by NGS. A choke-ring antenna to minimize multipath is preferred but not required.

2. The antenna height shall be accurately measured.

9.2 GROUND-BASED GPS RECEIVER

A. MARK – The ground-based receiver shall be set up over a known (or to-be-determined) marked base station and shall run continuously during the mission. If a known base station is used, it must be in the NGS database and hence part of the National Spatial Reference System (NSRS).

B. OBSERVATIONS – The position of an existing mark shall be checked by processing one GPS session and comparing the computed position with the NGS published position. A new mark shall be referenced to the NSRS by tying to one or more NGS Continuously Operating Reference Stations (CORS), High Accuracy Reference Network (HARN) stations, or Primary Airport Control Stations (PACS) by static GPS methods. If the distance to the nearest reference receiver is less than 100 kilometers, use at least two independent sessions, each 2 hours long. If the distance to the nearest NGS CORS is greater than 100 kilometers, use at least two sessions, each 4 hours long. Make a separate tripod set-up and height measurement for each session. Take care in the accurate recording of the height of the antenna both before and after the flight. Record all heights, equipment serial numbers, etc. on the NGS forms: Visibility Obstruction Diagram and GPS Observation Log. For a listing of these and other forms on the NGS WWW site see: www.ngs.noaa.gov/PROJECTS/FBN/. Also, static observations may be processed using the NGS “On-Line User Positioning Service” (OPUS) found at: www.ngs.noaa.gov/OPUS/index.html. Observations to establish a new, permanent mark shall be submitted in NGS “Blue Book” format.

C. RECOVERY – For an existing NSRS station, write a digital recovery note in

NGS format using NGS software WDDPROC. For a new, permanent station write a digital station description in NGS format using WDDPROC. For a new, temporary mark write a brief description adequate to recover the station. Take three photographs of the base station (photographs of the CORS station are not required). For additional specification guidance on mark setting, GPS observations, data processing, and data submittal in NGS format, see the “General Specifications for Aeronautical Surveys, Volume I, Establishment of Geodetic Control on Airports” at:

• www.ngs.noaa.gov/AERO/Supinst.html, and

• www.ngs.noaa.gov/FGCS/BlueBook/, and

• www.ngs.noaa.gov/PROJECTS/FBN/.

9.3 AIRCRAFT GPS RECEIVER

A. GPS OBSERVATIONS – The aircraft’s GPS receiver shall be able to collect carrier phase observations and record, at least, once per second, from a minimum of four satellites (five or more preferred) at both the aircraft and the ground GPS receivers, for off-line processing. All data shall be collected with a Position Dilution of Precision (PDOP) of less than 3 at a minimum elevation mask angle of 10 degrees. After the post–processing, the GPS observation and ephemeris files are used to determine a flight path trajectory.

B. GPS LOCK – The aircraft shall maintain GPS satellite lock throughout the entire flight mission. If satellite lock is lost, on-the-fly ambiguity resolution methods may be used to recapture lock, while airborne. Report these instances, procedures used, and any other unusual occurrences.

9.4 AIRBORNE POSITIONING AND ORIENTATION REPORT

The Report shall include at least the following paragraphs:

– Introduction,

– Positioning

– Image Collection

– Static Processing

– Kinematic Processing

– Data Sets

– Orientation

– Data Collection

– Data Processing

– Data Sets

– Final Results.

A. INTRODUCTION – Provide an overview of the project and the final processed data sets and list the data sets in table form with the following columns: Dataset ID, Date of Acquisition, Projects covered by the data set, and Description/Flight Line(s) Identification.

B. POSITIONING – Discuss the methodology, the hardware and software used (including models, serial numbers, and versions), the CORS station(s) used, a general description of the data sets, flight lines, dates and times of sessions, the processing (including the type of solution–float, fixed, ion–free, etc.), and the results (discussion of the coordinates and accuracy). Submit a description of the data sets, and the raw and processed data. If the NGS OPUS website was used to process the static data, the Contractor shall provide a copy of the OPUS report. If a known station was used from the NGS database, the Contractor shall identify the station by name and permanent identifier (PID), and provide the published coordinates used in the kinematic position step. If multiple base stations were used, provide processing details, coordinates, and accuracy for all stations.

C. ORIENTATION – Discuss the factors listed above for Positioning.

D. FINAL RESULTS – Describe any unusual circumstances or rejected data, and comment on the quality of the data.
FSA:

B-3.3 Direct Digital Sensor Acquisition

The direct digital imagery acquisition requirements will be for the collection of visible (Red, Green, Blue) and/or color infrared (IR) imagery, depending on the project requirements indicated in Section B-1.2. The digital sensor system shall be a tested, stable, geometrically calibrated system with appropriate documentation, suitable for use in precision photogrammetric orthoimagery applications.

(a) Digital sensor acquisitions require the Contractor to comply with the technical requirements and specifications of this contract, and Attachment B: Specification for Digital Sensor Based Acquisition which defines the essential elements in securing high quality direct digital imagery.

(c) The digital sensor system shall have the appropriate image resolving power and field of view required to provide the GSD. The proposed direct digital sensor system shall have the capacity and the through-put necessary to acquire complete project item area quantities in accordance with delivery schedules as indicated


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-5 IMAGERY ACQUISITION REQUIREMENTS

5.1 Photographic Conditions

Imagery shall be acquired when skies are clear, free from smoke or excessive haze, and well-defined images can be resolved. DOQQ image tiles with greater than ten percent (10%) cloud cover or cloud shadows will not be acceptable. The ground shall be free from standing water (other than natural or man-made ponds and lakes), flood waters from streams which have overflowed their banks, and wet ground which obscures field, soil or crop lines.

5.4 Flight Requirements

The Contractor shall obtain precise vertical aerial photography or digital imagery in accordance with the following technical requirements:

(a) Acquisition Periods. The Contractor shall acquire imagery only during that portion of the day when the sun angle exceeds the minimum 30 degrees. The Contractor shall limit operations to the dates specified in Section B-1.2 of the contract or as otherwise provided in writing by the Contracting Officer as stated under Section F-5, Performance of the Work.

(b) Tilt. It is desired that exposures be made when the optical axis of the camera/sensor is in a vertical position. The Contractor shall not acquire imagery when the tilt (departure from the vertical) of any exposure exceeding four degrees (4º) or relative tilt between any two successive exposures exceeding six degrees (6º). Tilt shall not average more than 2 degrees in any 16 km (10 mile) section of a flight line and shall not average more than 1 degree for the entire project.
F-4 CONTRACTOR'S RESPONSIBILITIES

The Contractor shall: furnish all materials, superintendence, labor, transportation, and equipment; execute and complete the imagery acquisition of the area(s) specified and deliver to the USDA the materials called for; execute all work expeditiously, to the satisfaction of the Contracting Officer or authorized Contracting Officer's Representative(s).

F-5 PERFORMANCE OF THE WORK

The Contracting Officer will authorize and direct the acquisition period to begin or end anytime within thirty (30) days before or after the approximate acquisition dates given in Section B, depending upon the weather, ground, foliage, and sun angle conditions required for the project item or area. No imagery shall be undertaken before the Notice to Proceed is issued or after the final date of the acquisition period (or its extension) has occurred. Weather and ground conditions for all project locations will be monitored daily to determine Contractor compliance to performance requirements.

5.1 Notice To Proceed

The Notice to Proceed will be given by telephone and confirmed in writing by regular mail. Failure of the Contractor to proceed with flights on a project item area within 10 calendar days after a "Notice to Proceed" is given, may be considered as evidence of failure to prosecute the work so as to ensure its timely completion. As evidence of performance, Progress Reports shall be submitted.


5.2 Progress Reports

Progress Reports indicating the progress made in acquiring project aerial photography shall be prepared in accordance with instructions in Section J, Exhibit 3, Progress Reports. Reports shall be submitted only for days performance was accomplished. Each progress report shall be sent by email transmission not later than the day following performance. In the event that day is a holiday or non-business day, the report shall be sent on the next business day. Separate reports are required from each photographic crew assigned to a project item. Such "next day" reporting shall start when the Contractor receives the Notice to Proceed, and continue until the item is completed or the photographic season and any extension ends. If it is determined that a season extension or additional flying is required, or reflights are ordered by USDA, reports covering such performance periods shall be submitted.

5.3 Acquisition Period Extension

The Government reserves the right to extend the acquisition period of this contract beyond the approximate period indicated in Section B. A lower minimum sun angle requirement may be necessary to allow the season extension. The Government may extend the season of this contract, at no increase in price, by written notice to the Contractor at any time prior to the end of the acquisition period. (Refer to FAR 52.217-08 "Option to Extend Services".)
5.4 Option to Extend the Term of the Contract (MAR 2000) (FAR 52.217-09)

(a) The Government may extend the term of this contract by written notice to the Contractor within 90 days of the end of the base and any option period; provided that the Government give the Contractor a preliminary written notice of its intent to extend at least 30 days before the contract expires. The preliminary notice does not commit the Government to an extension.

(b) If the Government exercises this option, the extended contract shall be considered to include this option clause.

(c) The total duration of this contract, including the exercise of any options under this clause, shall not exceed 2 years 8 months.
BLM: 

C.5.0  
SPECIFIC TASKS
C.5.1
Fly and image the subject area
C.5.1.1
The Contractor shall mobilize from its home base of operation to take images from 
vertical position with 60% endlap and 30% sidelap.  The images shall be taken when 
the sun angle is equal to, or more than, 50 degrees above the horizon.  Use the 
Government-furnished sun angle chart to determine allowable imaging times.  Images 
shall be taken in a swath 2,000 feet wide, centered on the river and covering two 
images beyond the identified river endpoints.

C.5.1.2
Record sensor position in latitude and longitude using differentially corrected GPS and in attitude (pitch, roll and yaw) by an IMU.

C.5.1.3
Imagery shall not be taken when the ground is obscured by haze, snow, smoke, dust, flood waters, fog, dim illumination, high overcast, or other environmental factors.  Clouds and/or shadows of clouds shall not appear in the images except where clouds are outside of river swath area.  The Contractor shall consult with the COR before continuing the flight mission regarding conditions that obscure ground detail.
  

ASPRS Digital Imagery Guidelines:

2.2. Mission & Flight Parameters

2.2.1. Time of Imagery Acquisition

2.2.1.1. General Requirements

Aerial imagery shall be secured based on the intended use of the imagery as stated in the specification. In general, imagery shall not be secured when the ground is obscured by haze, snow, smoke, dust, flood waters, or environmental factors that may obscure ground detail. Clouds and/or shadows of clouds shall not appear in the image. The solar altitude shall be defined by the application, but in general, it should not be less than 30 degrees from solar noon when aerial imagery is acquired.  Exceptions to the 30 de​gree requirement may be necessary, i.e. if imagery is acquired in high lati​tudes during winter months.             Should this para be broken into obscuration & time of acquisition sections?

2.2.2. Overlap

All imagery must provide continuous coverage (where required) with zero "holidays".

2.2.2.1. Forward Overlap

2.2.2.1.1. Stereo

For stereo imagery, forward overlap in the line of flight shall average typically not less than 57% or more than 62% at the mean elevation of the terrain, unless otherwise specified. Individual for​ward overlaps shall not be less than 55% or more than 68%, excepting the situation where, in a for​ward overlap in areas of low elevation must exceed 68% to attain the mini​mum 55% forward overlap in adjacent areas of higher elevation.  Other requirements may modify these numbers.

Wherever there is a change in direction be​tween two flight lines (other than between adja​cent parallel flight lines) junction areas between the adjoining flight lines shall be covered stereo​scopically by both lines.

2.2.2.1.2. Continuous

2.2.2.2. Side Overlap

Side Overlap be​tween adjacent parallel flight lines shall typically be 30% ± 10% at the mean ele​vation of the terrain unless otherwise specified. In addition, any point on the flight line as flown shall not deviate from the flight plan location by a distance greater than 10% of the width of coverage of the image, unless requirements dictate otherwise.  For special geometric applications, sidelap equaling forward overlap may be required.

2.2.3. Flight Heights

Departures from flight heights required to produce the desired GSD typically shall not exceed ±10%.
2.2.4. Platform Attitude

2.2.4.1. Vertically Acquired Imagery

The tilt within a single frame shall not exceed 4 degrees nor shall the difference in tilt be​tween two consecutive overlapping frames within a flight line exceed 4 de​grees. The average tilt for all digital data of the same nominal scale shall not exceed 1 degree.  (TBR.  This needs to be reconsidered.  Is this a present-day requirement?  What is current USGS spec?  Is it more/less critical now? – input from USGS?)
2.2.4.2. Oblique Imagery

TBR

2.2.5. Flight Line Continuity & Image Orientation

Every effort shall be made to avoid breaks within individual flight lines. Where breaks within a flight line are necessary, the entire flight line com​posed of the resulting segments shall meet all of the requirements set forth in these guidelines. Where breaks occur, these shall have an overlap of at least four frames TBD to ensure a stereo model of overlap or tie. All images within a single flight line shall be acquired with the same aerial instrument and with that instrument oriented in the same direction.

Images ac​quired to replace rejected, damaged, lost or otherwise destroyed images shall fully conform to these guidelines. Replace​ment images shall be acquired with the same aerial instrument(s) used to acquire the original images and shall be acquired as nearly as possible to the same day and lighting conditions as the original images.

2.3. Preliminary Quality Checks

Each acquisition shall be processed as soon as possible. Navigation of the flight lines and image quality shall be quick-checked for compliance with these Specifications.

2.3.1. Reflights

Reflights shall be immediately ordered for the purpose of securing replacement images for all images which fail to meet minimum standards set forth in these specifica​tions, provided ground conditions have not yet terminated the data acquisition “season.”

2.3.2. Acceptable Saturation (General)

2.3.2.1. Targets of Primary Interest

2.3.2.2. Targets of Secondary Interest

USGS Cartographic Services Contract:

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. 

b.
Acquisition of Source Digital Imagery: The contractor shall adhere to the following specifications for the acquisition and delivery of the digital imagery:
(1)
Special Acquisition Conditions:  

(a)
The acceptable window for photo acquisition for this task is between December 15, 2003 and April 15, 2004. The Contractor shall notify the USGS POC as early as is possible if imagery cannot be collected during a single flight season. The USGS POC will in turn notify the XXXXX.  This notification shall include a description of areas not covered and reasons why coverage could not be obtained. Upon receipt of written approval by the XXXXX the USGS can be authorized to extend the flight season past April 15, 2004, or to collect the remaining imagery in the December 15, 2004 through April 15, 2005 flight season.
(b)
Time of Day and Year:  Digital imagery shall be acquired during minimal shadow conditions.  Photo acquisition shall occur when the sun angle is greater than 30-degrees.  
(c) Digital imagery shall be acquired only under conditions free from clouds and cloud shadows, smoke, haze, light streaks, flooding, free from excessive specular reflection that obscure land detail, and excessive soil moisture. 

