Equipment

NOAA:

4. EQUIPMENT AND MATERIAL

4.1 DIGITAL IMAGING SYSTEM

A. SPECIFICATIONS

1. The sensor shall be a geometrically stable and calibrated system suitable to use for high-accuracy photogrammetric mapping.

2. The sensor shall be high enough resolution and have a large enough Field of View (FOV) to provide the required Ground Sample Distance (GSD) and stereo coverage of a ground swath defined in the Project Instructions.

B. MAINTENANCE – The Contractor shall supply certification to NGS before the project is commenced to prove that preventive maintenance and system calibration have been satisfactorily completed for the digital sensor.

C. CALIBRATION – See section 5.

D. IMAGE COLLECTION – The digital imaging system shall acquire visible (RGB) and/or infrared, or Color Infrared (G, R, IR) imagery depending on the Project Instructions. The raw image is defined as the data that is retrieved from the sensor system before any conversion to processed format. If any radiometric image enhancement is performed on the raw images following image collection, the raw images must be submitted along with enhanced images. All use of contrast, brightness, and other radiometric image enhancements shall be discussed in the final report.

E. MALFUNCTIONS – All digital imaging system malfunctions shall be recorded, and NGS notified. A malfunction is defined as a failure anywhere in the digital sensor that causes an interruption to the normal operation of the unit. Also, any malfunctions of the GPS or Inertial Measurement Unit (IMU) collection systems shall be recorded and reported directly to NGS.

4.2 INERTIAL MEASUREMENT UNIT

If an IMU is employed in the digital imaging system, the IMU shall be capable of determining the absolute orientation (roll, pitch, and yaw) and meet or exceed the following performance specifications:

A. Post-processed accuracy in roll and pitch: 20"

B. Post-processed accuracy in heading: 30"

4.3 GLOBAL POSITIONING SYSTEM

Carrier-phase L1 and L2 airborne kinematic GPS shall be acquired and used along with IMU measurements (if IMU is used) in processing trajectories. The performance specification for post-processed positioning solution accuracy shall be no worse than 30cm relative to the National Spatial Reference Frame.

The GPS antenna shall be an FAA-approved antenna (following appropriate safety and structural air-worthiness considerations) suitable for geodetic quality carrier-phase L1 and L2 reception and installed in accordance with FAA airframe modification requirements. Antenna should be located in a location near the camera to minimize lever arm lengths, and also in a location to provide optimal GPS signal quality and continuous reception in an appropriate, unobstructed location on the plane.

4.4 AIRCRAFT

A. PLATFORM TYPE – All equipment shall be connected, attached, mounted and secured to the aircraft airframe in a manner to provide a safe environment for the crew. The type of aircraft and the aircraft tail number used shall be stated on the digital sensor Flight Log (Appendix A) and all aircraft and airframe modifications used in the performance of this Project shall be maintained and operated in accordance with all regulations required by the Federal Aviation Administration. Any inspections or maintenance of the aircraft for performance of this Project which results in missed data collection shall not be considered as an excusable cause for delay. The Contractor shall ensure that the aircraft has a proven service ceiling, with operating load (fuel, crew, sensor, and other required equipment), of not less than the highest altitude required to acquire the data.

B. PORT OPENING – The design of the port opening(s) in the aircraft shall be such that the field of view is unobstructed when a sensor is mounted with all its parts above the outer structure. The field of view shall, so far as is practicable, be shielded from air turbulence and from any outward flows, such as exhaust gases, oil, etc.

C. OPTICAL FLAT – NGS recommends that an optical flat not be used. If an optical flat is used, the physical characteristics of the window (such as size, thickness, smoothness, flatness, parallelism, glass quality, and optical transmissivity) shall be reported to NGS prior to use. The optical flat shall meet the following specifications:

1. Optical quality;

2. Mounted in material eliminating mechanical stress to the window;

3. Free of blemishes, dirt, significant scratches, etc.;

4. Shall not degrade the resolution or the accuracy of the camera.

Any optical flat should meet the American Society of Photogrammetry and Remote Sensing Aerial Photography Standards, 1995, which states, “If an aircraft camera has a port glass it shall be preferable 50mm thick but not less than 37mm thick. The surface finish shall be 80/50 or better. Glass material shall be polished crown, group category M. Mil Specs Mil-W-1366F (ASG) October 1975, C-1 optical quality or better.”
FSA:

1.3 Optional Award Item

The USDA Farm Service Agency (FSA) is inviting alternative methods of acquiring two

(2) meter compliance imagery. The alternative proposals should promote greater efficiencies and economies in acquisition and delivery.

(a) Optional Award Items may be proposed by listing the areas or state(s) offered and describing the alternative method. A detailed explanation and description of the technical approach of any alternative method is required as part of your proposal.

Offers for the Optional Award Item will be evaluated at the time of award (See Section M-3, Evaluation Exclusive of Options).

(b) All imagery offered under the optional award item shall be acquired with approved precision digital sensors or aerial mapping cameras. Required compressed county mosaics, quarter quadrangles tiles, and associated material shall be furnished as stated in paragraph-3.1(a) of this section.
C-4 EQUIPMENT REQUIREMENTS

Any equipment (aircraft and cameras/sensors, in addition to those submitted at the time of offer) proposed to be used by the Contractor must be approved for use by the Contracting Officer. If the aircraft and camera/sensor proposed for use are not owned by the Contractor, a written statement of availability from the owner of the equipment shall be furnished to the Contracting Officer (see Sections K-4 and K-5).

4.1 Precision Aerial Mapping Camera/Digital Sensor

Tested and calibrated precision aerial cameras and digital sensors for acquiring aerial photographs/imagery are required and must meet contract specifications (see Attachments A and B). Camera systems must be compatible with precision stereoscopic mapping instruments and with analytical mensuration procedures used in photogrammetric surveys and in preparing accurate orthoimagery.

 (b) Camera/Sensor Operation

The camera/sensor and its mount shall be checked for proper installation prior to each mission. In conformance with conventional photogrammetric practice, it is the preference of the Government that the Contractor use camera/sensor configurations, that when installed in the aircraft, advances film/imagery parallel to the line of flight.

(c) Camera Accessories

Automatic Exposure Control. An automatic exposure control device is permitted, but a manual override capability is required for some types of terrain to achieve proper exposure.

Camera Mount. The camera mount shall be regularly serviced and maintained and shall be insulated against aircraft vibration.

Camera Port Glass. Aircraft camera port glass shall be preferably 50mm thick but not less than 32mm thick. The surface finish shall be 80/50 or better. Glass material shall be polished crown, group category M, Mil Specs Mil-W-1366F (ASG), dated October 1975, C-1 optical quality or better.

4.2 Aircraft Requirements

(a) FAA Certification

All aircraft used in the performance of the work under this contract shall be maintained and operated in accordance with all regulations required by the U.S. Department of Transportation, Federal Aviation Administration (FAA). Aircraft operated in the acquisition of aerial photography or digital imagery under this contract shall be FAA certified to a service ceiling with operating load (crew, camera, film, oxygen, and other required equipment) of not less than the highest altitude required.

(b) Positive Control Airspace

The proposed project item areas may contain areas of controlled or restricted airspace. It is the responsibility of the Contractor to obtain all approvals necessary to assure that required clearances are achieved. When the flight plan and location of any project area coverage fall within positive-control airspace, the aircraft must contain the appropriate equipment to operate in such positive-control areas within the purview of the Federal Aviation Regulations. (See Section H-1, Permits and Clearances.)

(c) Aircraft Configuration

The design of the aircraft shall be such that when the camera is mounted with all its parts within the outer structure, an unobstructed field of view is obtained. The field of view shall be shielded from the exhaust gases, oil, effluence, and air turbulence. The camera port glass shall be free of scratches and of such quality that it will not degrade the resolution or the accuracy of the camera and shall conform to Section C-4.1(c), Camera Port Glass.

ATTACHMENT B

NATIONAL AGRICULTURE IMAGERY PROGRAM (NAIP)

SPECIFICATION FOR DIGITAL SENSOR BASED ACQUISITION

(Dated March 31, 2004)
1.0 USDA DIRECT DIGITAL SENSOR SPECIFICATION

This specification covers direct digital sensor acquisition for the USDA National Agriculture Imagery Program (NAIP). Acquisition of the digital imagery may be from airborne or space borne platforms. Tested and calibrated digital sensors for taking vertical aerial imagery are required. Digital camera systems proposed for use must be of comparable precision and quality with traditional stereoscopic mapping cameras. Digital camera systems must also be compatible with analytical mensuration procedures used in photogrammetric surveys and in preparing accurate orthophotography. Only approved digital sensor systems which meet the requirements of these specifications, and as determined by appropriate sensor system documentation and sample imagery submitted, shall be used.

2.0 GENERAL REQUIREMENTS

Direct digital sensor systems must be tested, stable, and geometrically calibrated systems with appropriate documentation. Any proposed system must be suitable for use in precision photogrammetric orthoimagery applications. The direct digital sensor system shall provide the following:
2.1 Ground Sample Distance

The sensor shall provide the resolution and field of view necessary to meet the ground sample distance (GSD) requirement, as specified in Section B-1.2 of the contract.

(a) For One (1) Meter Imagery: No color interpretation or pan sharpening will be permitted to achieve the one meter GSD requirements. All red, green and blue (RGB) and near infrared (CIR) color bands must be collected at the required GSD to provide true one meter orthoimagery. The creation of interpreted, interpolated, or sharpened color data is prohibited for the one meter GSD requirements.

(b) For Two (2) Meter Imagery: Color interpretation or pan sharpening will be permitted to achieve the two meter GSD requirements. The color bands (RGB) and near infrared (CIR) bands may be collected at a GSD no greater than four (4) meters to achieve the pan sharpened two meter orthoimage.

2.2 Color Band and Depth.

The digital sensor shall capture red, green and blue channels (RGB) for natural color, and a near infrared channel(s) for color infrared (IR) orthoimagery. The sensor shall capture a minimum of 8-bits per color channel.
2.3 System Operation

The digital camera/sensor and its mount shall be checked for proper installation prior to each mission. An automatic exposure control device is permitted, but a manual override capability is required for some types of terrain to achieve proper coverage and exposure. The camera/sensor mount shall be regularly serviced and maintained and shall be insulated against aircraft vibration.

(a) Camera Port Glass. Aircraft camera/sensor port glass shall be preferably 50mm thick but not less than 32mm thick. The surface finish shall be 80/50 or better. Glass material shall be polished crown, group category M, Mil Specs Mil-W- 1366F (ASG), dated October 1975, C-1 optical quality or better.

(b) Malfunctions. The contracting officer shall be notified of all direct digital sensor system malfunctions within 72 hours. A malfunction is defined as a failure anywhere in the direct digital sensor system that causes an interruption of the normal operations of the system.
2.5 System Maintenance

The contractor shall perform all maintenance in accordance with the manufacturers recommended and established procedures. The contractor shall maintain a complete history of all maintenance done to the direct digital sensor system and have it available for Government inspection. The contractor shall provide certification that the system has been maintained, preventive maintenance and calibration performed, to the manufacturers requirements.
BLM:

C.1.1

Background – Riparian vegetation analysis has been accomplished, in past projects, using traditional film aerial photography.  This project intends to utilize the new technology of digitally procured imagery.

C.1.2 
Description of Work - The Oregon State Office of the Bureau of Land Management (BLM) requires airborne digital multi-spectral imagery of segments of the John Day River and South Fork John Day River.  The contractor shall provide any and all labor, equipment, supplies, services, permits, and licenses necessary to obtain airborne digital multi-spectral imagery with a digital sensor.  

L.2.2
Specific Instructions by Section


Section B – Technical Approach.  Provide a representative sample of a product similar to the requirement in spatial resolution, spectral resolution, and geographic terrain.  Provide a brief description of equipment and process proposed for this project including:


Detector type and manufacturer


Spacing between CCD detectors in micrometers


Array size


Image processing   

ASPRS Digital Imagery Guidelines:

2.0 Flying Conditions and Imagery Coverage
2.1. Aircraft and Crews

2.1.1. Aircraft


All aircraft shall be maintained and operated in accordance with regula​tions of the Federal Aviation Administration and the Civil Aeronautics Board or equivalent for the country in which flight takes place. The recommended FAA preflight inspection of the aircraft and instru​ments must be performed prior to each imaging mission. Aircraft shall have a service ceiling (with operating load of crew, camera, oxy​gen, and other required equipment) not less than 5% above the highest altitude necessary to achieve the smallest image GSD required. If the project is in con​trolled air space the appro​priate Air Traffic Control Center (AIRTCC) must be contacted. If the project area includes a military installation, the pilot must comply with security regulations.

USGS Cartographic Services Contract:

Section C(1)(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.
Section C(1)(a) (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.
Section C(1)(b) (1) (d)   Source Imagery shall be collected using the Leica ADS40 Digital Airborne Sensor.

