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1.0 scorf; 

This document establishes the system' level performance 'AP£R 
requirements for (1) The Retrieval Ref~rbishme~t and Reflight of the 

Hexagon Block IV spacecraft and (2) specific metric and quality 

improvments in tne Hexagon payload. This specification shall be used in 

addition to the 'current Hexagon Block IV specifications. Modifications 

to the Block IV vehicle and operational procedure shall be minimized. 

2.0 APPLICABLE DOaJMENTS 

The following documents, of the issue in effect on the dat~ of 

contract award, unless otherwise stated, form a part of this document to 

the extent specified herein. In the event of conflict between documents 

referenced here ~nd other detail content of Section 3 to follow, the 

detail content of Section 3 shall take precedence. 

2.1 Other Documents 

JSC 07700, Vol. XIV 
and attachment 1 
Rev G 

ICD 2-1900 

NHB 1700.7 Rev. A 

SAMTOft(HB S-lOO 

AS68-00l05 

3.0 REQUIREMENTS 

3.1 Sy~tem ~eti~ition 

Space Shuttle System Payload 
Accommodations 

Shuttle Orbiter/Cargo Standard Interface 

Safety Policy and Requirements 

NASA/DOD STS Payload Ground Safety 
Handbook 

Performance and Design Requirements for 
the Program 467 General Systems Specifi~ 
cation DSOOOI 

The Hexagon Block IV spacecraft shall be modified for STS 

retrieval and reflight. The Block IV payload and associate spacecraft 

elements will also be modified to improve the metric and quality 

capabilities of the panoramic scan camera as documented in Appendix I. 

The mission $cenario for both the retrieval and ref light of Hexagon are 

shown in Figure 3.1-1. 
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The existing Hexagon 

WORkING PAP .. 
Block IV interfaces remain in effect. New Eli 

interfaces With JSC NASA and WTR are added for the STS related 

development test, integration and operation efforts. 

System Elements 

The existing Hexagon elements that are modified and the new 

ele~f;!nts added to meet the performance requirements are listed below. 

a. Spacecraft 

b. Airborne Support Equipment 

c. Ground Support Equipment 

3.2 P~tf9rma!lCe CharaGt~ristics 

(Modified) 

(New) 

(Modified/New) 

The modified SV's shall be capable of being launched on either 

STS or T34D boosters from WTR !ntQ the standard Hexagon mission orbits. 

the initial flight of the Block IV vehicles will be on T34D's. The 

ref light -may be either on the STS or T34D booster. Each vehicle shall be 

retrieved by the STS refurbished and reflown once. At the end of the 

second mission the vehicle shall be deorbited into a broad ocean area. 

The SV shall have an orbital life of 15 months minimum (launch to 

retrieval) for th~ first mission and 12 months minimum (launch to 

deorbit) for the ref light mission. Mission reliability will be the same 

for both initial and ref light of the SV. The modifications shall not 

introduce a single point failure in the primary mission of the SV. The 

payload performance enhance~ents are identified separately in Appendix 

I. The remaining performance requirements for retrieval and refubishment 

and ref light are identified below. 

3.2.1 Spacecraft Change$ 

The minimum essential change required to make Block IV Hexagon 

SV's retri~vable and refurbishable for reflight shall be made. All 

modifications shall be made with no significant i~pact on the primary 

mission and also protecting the SV gepoost capability. 
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3.2.1 Spacecraft Ch~pges 

Structural/~echan!9~~ 

A grapple fixture shall be provided on the SV, appropriately 

located, and consistent with RMS control capab~lity. The grapple design 

must allow for emergency separation of the RMS from the spacecraft. 

Structural modifications requ~red to accommodate the grappling fixture, 

a~'berthing loads shall be made to the SV •• Interface hardware shall be 

provided to mount spacecraft to ASE. Standard NASA catch mechanisms 

interfaces shall be used as appropriate. These modifications shall 

support the environmental requirements as defined in paragraph 3.4. 
Structural modifications to support EVA shall be i~cluded as required. 

3.2.1.2 Electtic;~l Sy stem 

SV electrical modifications shall be li~ted to those required 

for vehicle safeing such as, ~mplementation of separation mechanisms, 

verification of both and interfacing with Aft Flight Deck Panel (AFDP). 

Power control shall be provided by both 'ground command and control from 

the AFDP for all SV electrical busses. Provision for functional 

verifiction shall be provided. 

3.2.1.3 Propul,slon 

Propulsion system shall reserve sufficient propellant to afford 

a safe deboost, and a minimum of 90 days of orbit maintenance and control 

in the parking or retrieval orbit. Safing capability must be reversible 

and verifiable. Thruster life shall be capable of supporting the one 

year mission and three months park and orbit followed by retrieval. 

3.2.1.4 Append~ge Management 

Appendages shall be stowed or jettisoned prior to berthing. EVA 

shall be considered as a primary or backup for appendage management, with 

proper consideration fo'r crew safety and failure modes. 
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3.2.1.5 SV Testing 

The SV shall be t~sted 

See!WIlEXAGON ORI{IIVG PA 
at the base utilizing the identical ~~l:: 

softwar~ as demQnstrated in the factory. The test program at the b~se 

should be as similar as is possible to the existing test program for T34D 
\ 

l~Qnches. 

3.2.1.6 Recovery Vehicle Change~ 

The RV's shall be modified for water recovery, not aerial 

retrieval. 

each _ RV shall include recovery aids cOnsisting of a radio beacon 

and a flashiD$ light which are activated upon surface impact and shall 

operate for a minimum of 48 hours with nor~al RV battery power until the 

~V sinks unless turned off by recovery personnel •. 

a. Radio Beacon - The radio beacon shall provide sufficient 

radiated power in such a manner that the signal can be detected and 

localized by the recovery aircraft at a minimum rage of 50 NM. 

b. Flashing light - The flashing light shall be white in color 

with an intensity of 6 candles power seconds. The flash rate shall be 45 

+ 10 flashes per minute with duration of 60 ± 40 microseconds, the same 

requirements as Block I. 

3.2.1.7 Command System 

TBD 

3.2.1.8 Payload Modifications 

Payloag modifications may be required to ensure capability to 

withstand nominal landing loads (6.0 fps) and to preclude excessive 

contamituiti6n. Consideration for caging, sealing mechanisms,. and 

repressurization shall be accommodated to insure that the payload can be 

reflow-o with minimal re.furbishlllent. 

7 

Tap SiePEr 'HEXAGON Handle Via BYEMAN 
Control System Only 

Approved for Release: 2017/02/08 COS094770 



Approved for Release: 2017/02/08 COS094770 

'lBP SKSRAT/HEXAGON ~ -- . 

OR8fIA~~ -~-
U_.~ PAP£ 

use and shall accommodate .. 'R 
3.2.2 Airb9rne Support Equipment_(~~E) 

The ASE shall be designed for multiple 

STS launch and retrieval loads. Standard NASA. 1.nterface hardware shall 

be used when possible between the STS, ASE and SV. Proof of ASE 

compatibility with the STS for berthing shall be validated prior to SV 

launch. STS envirorn;gents for the shuttle cargo bay a~e defined ill 

paragraph 3.4. AFD equipment for command,- control and verification shall 

be part of the ASE. 

3.2.3 GrQund Suppor~ ~quip~e~tCGSE) 

'. Existing Block IV GSE shall be modified to support both T34D 

launches and STS launch and post retrieval activities. DesigIl of new GSE 
, 

should be minimized. All GSE required to support post retrieval 

deservicing of the SV shall be transportable. Provisions shall be made 

to have ·handl1~ equpment at landing site to perform the following 

functions (at a minimum): 

Remove satellite vehicle 
\-

Transport the satellite vehicle 

Hoist and position the SV in vertical or horizontal 

Drain propellant and residual pressurants 

Safe the propellant tanks via GN2 purge and evacuate through 

scrubbers 

Install shroud for transport back to factory 

All GSE shall be compatible with WTR STS and/or T34D launch 

facilities. 

3.2.4 Instrumentation 

The SV and ASE shall be !Ilstrumefited and provided sufficient 

flight data to verify actual flight environments. The loads, thermal, 

vibratioll acoustic and contamination data shall be used to substantiate 

refurbishment requirements. 

8 

lOP SBSRiT 'HEXAGON Handle Via BYEMAN 
Control System Only 

Approved for Release: 2017/02/08 COS094770 



Approved for Release: 2017/02/08 COS094770 

lOP SECRETll!EXAGON W' . 
3.2.5 ~a~_nch and Retrieval Operations _ Q.RYR~Itr.! ~ 

For the T34D la~nches the standard Block IV prelaunch :rd'''~aurcAPER 
requirements hold. The basic on-orbit ope~ation of the Hexagon vehicles 

also remains unchanged. The new operations requirements added are for 

STS launch of the SV and ,the SV retrieval. 

3.2.5.1 STS Performance and Integration (Hexagon) 

STS performance sh~ll be as specified in JSC 07700, Volume XIV 

and the approved STS flight plan. The STS/SV interface shall be in 

accordance with the-STS/payload interf~ce specification (JSC 07700/Volume 

XIV and Attachment I ICD 2-19001 and the approved Payload Integration 

Plan (PIP). 

3.2.5.2 Ope,ra,tt(),IlIil I nterf ace s SCF / JSC 

The data transmission commanding telemetry and voice 

communiations requirements for both the SCF and JSC will ,be identified in 

specific annexes to the PIP. 

3.2.5.3 Pr~l~t!!)'~Q 

SV performance testing and system checkout will be required 

pr-ior to SV insta~lation into the STS cargo bay. SV checkout and 

maintenance time while on the launch pad will be minimized and physical 

access to the SV will be limited. The SV and shroud shall be transported 

to S~C-6 in the transporter and unloaded at the VPF (or equivalent) for 

processi~ prior t() in~orporation into the STS. 

3.2.5.4 SV Deployment 

The principle means of depioying the SV shall be the single 

remote manipulator of the STS. ASE indicators and/or other data as 

required shall be provided to the STS or ground control to support ' 

deployment activities. Following deployment, the STS shall maneuver aWay 

from the SV, allowing solar array d~ploym~nt. Following normal practice 

of subsystems checkout and orbit determination, the ~y shall be a~,~~~ted 

to the o,perational orbit and initiate mission requirements. The STS 

shall remain in close proxi~ity to effect a contingency retrieval in the 

event of a major SV malfunction determined during on orbit SV checkout 

phCls~. 
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3.2.5.5 Re.~r~~val 

Following completion 

separ~tiori), any jettlsonable apendages except solar arrays shall be 

separated. the SV shall adjust the orbtt to await launch/arrival of 

STS. The SV shall be capable 'of maintaining itself in this orbit for no 

more than 120 days, prior to either an SV deboost or SV orbit ~djust to 

the rendezvous orbit. The retrievsal orbit shall be such that a one day 

~y~c pattern in phase with the STS launch can be achieved. The STS 

launch window shall be constrained to aid rendezvous. The SV attitude 

control system shall be deactivated and verified just. prior to grapple. 

The deact1v~tion of the attitude control system via RCS or AFD command 

shutdown shall be reversible by ground command to allow contingency 

control, should an ~bort situation develop. 

The SV shall be capable of deboost as an entity from any point 

in the retrievaltimeline, including STS bay door closure attempt. The 

SV shall als9 be capable of a safe deboost from operational to·parkiilg 

orbits into a broad ocean area. 

Command authority shall be maintained bY,the SCF/RTS during 

proximity operations just prior to grapple. I Il~,nk shall be /-

the primary command and telemetry modes, following completion of 

proximity operations; however, the system must be capable of achieving 

retrieval operations solely by SCF/RTS operations. 
(b)( 1 ) 

f\ 

(b)(3) 10 USC ~ ~24 
3.2.5.6 Post Retrieval 

Minimum teardown of the SV at the landing facility should be 

planned. The SV shall be deserviced at the landing site. Following 

return of STS and SV to the serVicing area. The SV shall be removed, 

propellant drained, and system secured to meet 'safety requirements for 

return to factory. Verific~tion of SV health shall be performed prior to 

SV release from STS. Health verification shall be performed either by 

direct contact between the SV and the ground or via on-board shuttle 

capabilities while attached to the STS. The SV sb~ll be removed from the 

STS, safed for transport and shipped to the West Coast contractor 

facility for refurbishment. 
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3.2.6 Refurbishment 

sv teardown shall be minimized and, as a goal, all SV 

refurbihment for reflight shall be done at West Coast SV facilities. 

maximum refurbishment time shall not exceed fifteen (15) months from 

receipt o~ retrieved SV at the factory to ship to WTR for relaunch. 

Refurbishment of the SV shall include, "as a minimum, post retrieval 

testing, replacement of expandables, replacement of worn/malfunction 

hardware and the addition of payload enhancements. 

The 

Following hardware refurbishment. The sections sball be remated 

if required and functionally tested both in the horizontal and vertical. 

As a minimum, a payload performance test shall be completed in the A-2 

chamber. Software validation testing to assure pad compatibility shall 

be required as well as a final functional test prior to ship to SLC 4 or 

SLC 6. 

3.3 Safety 

The SV and its support equipment shall be designed such that 

malfunctions will not damage the SV, STS or T34D, or cause injury. The 

design shall conform to the requirements of MIL-STD-1574A, System S~fety 

Program for Space and "Missile Systems; NHB 2700.7 Rev. A, Safety Policy 

and Requreirements for Payloads Using the Space Transporation System; C!ng. 

SAM'I'OA<HB S-lOO, Range/Launch Base Requirements for STS Payloads. 

3.4 Environmental Compatibility 

The SV and ASE shall be designed to achieve their specified 

performance during and subsequent to exposure to the following 

environments. 

3.4.1 Shipping, Handling and StQ~~g~ ~~vironments 

The SV and ASE shall be capable of operating within 

specification limits after exposure to both controlled and "natural 

environments while in a nonoperating condition Quring fabrication, 

storage and transportation. 
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3.4.2 _SY and ASE Envirornnents 

Th~ SV ~nd ASE shall be designed to withstand the prelaunch, 

launch/ascent, and space environm~nts spe~itied for STS paylo~ds in JSC 

07700, Voll!ml! XIV, as appH,c~ble to the SV operational orbits, and the 

T34D launch/ascent. 

3.4.2.1 Prelaunch Environment 

The SV shall be capable of operat~ng withtn specification limits 

d\lrtng and after exposure to the launch site environment. The SV shall 

be capable of operating within specific~tion lt~its during and after 

exposure to environments within the STS for TBD hours prior to launch. 

3.4.2.2 Launch and Ascent Environment 

the SV ~nci ASE shall be capable of operating within 

specification limits after exposure to the environments of the STS and 

Titan 34D. 

3.4.2.3 AbQt~,_J!~~.c::_~nt a~ LaI)ding Environment 

The SV and ASE shall be capable of being refurbished to 

operating ~ithin' specification limits after exposure to the STS abort, 

descent and landing environments including transportsation from the 

landing sHe. 

3.4.~.4 Orbit~l Environment 

The SV shall be capable of operating w:f,.th;ltl specification limits 

during and after exposure to the orbital environments including the 

cumulative effect of natural rad~ation. 

3.5 Traj.pipg 

Joint NASA and USAF training efforts shall pe supported by the 

SV contractors as necessary. Training aids and simulations shall be 

provided ,as requirl!d. 
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3.6 
Security - lOP S8CRETLHEXAGON WOR&ONG PA 
Security guidance provided and Hexagon Block IV applies. ~~~ 

Additional guidance with respect to STS operations retrieval and ref light 

will be provided. 

4.0 ACRONYMS (HEXAGON 

The following acronyms are defined to their usage in this 

document. 

AFGWC 

AGE 

ASE 

CE 

D~ 

DBS 

CFE 

GPS 

GRD 

ICD 

FOHx 

JSC 

LE 

LOS 

MCC 

MC~G 

MHO 

MTF/TM 

NRD 

PCM 

RRD 

SIC 

SCF 

AF Global Weather Central 

Aerospace Ground Equipment 

Airborne Support Equipment 

circular Error 

Defe~se Mapp~ng Agency 

Doppler Beacon System 

Government Furnished Equipment 

Global Positioning System 

Ground Resolved Distance 

Interface Control Document 

Follow-on HEXAGON 

Johnson Space Center 

Linear Error 

Line-of-Sight 

Mission Control Complex 

Mapping, Charting and Geodesy 

Mean Mission Duration 

Modulation Transfer Function/Threshold Modulation 

Navigation Requirements Document 

Pulse Code Modulation 

Recovery Vehicle 

Spacecraft 

Satellite Control Facility 
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SGLS 

SPO 

STC 

SV 

Space Ground Link System 

System Program Office 

Satellite Test Center 

Satellite Vehicle 

TT&C Tracking, Telemetry and Comm~~d 

TBD To be determined 

T34D Titan 34D Launch Vehicle 

VAFB Vandenberg Air Force Base 

WTR Western Test Range 

14 

lOP SECBET/Mi:XAGON Handle Via BYEMAN 
Control System Only 

Approved for Release: 2017/02/08 COS094770 



-Approved for Release: 2017/02/08 COS094770 

- -' 
- top SESRE'tLH!108l4 

APPENDIX I 

TO THE SYSTEMS REQJIREMENTS FOR THE 

RETRiEVAL AND REFLIGHT OF HEXAGON 

PAYLOAD IMPROVEMENTS 

24 November 1982 
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1.0 INTRODUCTION 

This document establishes general tequirements for the payload 

!mprovements area. It should be treated as part of the basic document, 

System ~quirements for the R~trieval a_Il9 ~eflight of H~xagoJl: All basic 

Hexagon Block IV performance require~ents shall be met unless more 

stringent requirements are indicated in this document. Existing 

contractor and government interfaces shall be modified based on these 

tequ!rement s. 

2.0 PF;RFORl'lANCE R.E~IRE~NTS 

2.1 Metric Panoramic Camera System (~PCS) Performance Requirements 

The ~WCS shall be capable of achieving the performance 

requirements specified in Table 2.1-1 subject to the conditions specified 

in this document. 

Table 2.1-1. MPCS Performance Requirements 

Image Quality (Worldwide) 

Metric Accuracy (90% Levels) 

Absolute (World wide) 

Relative (over 300 NMi) 

(over 10 NMi) 

Height Determination 

l~ag~ Quality 

.53 M (21 inches) ground 
resolved distance 

23 M Horizontal/17M Vertical 

15 M Horizontal/16M Vertical 

9 M Horizontal/13 M Vertical 

2 M Vertical 

The MPCS shall be capable of producing imagery with a ground 

resolved distance (GRD) of less than 0.53 M (21 in.) over 100 percent of 

an-image frame (see 4.0 Glossary). This quality shall be subject to the 

conditions described in paragraph 3.2.2. 
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Metric Accuracy 

The MPCS shall be capable Qf acg1eving all metric accuracy 

requirements at any location within an image frame world wide. The 

definitions in 4.0 Glossary sh~ll be used when referring to metric 

accuracy. The MPCS shall supply all data and materials necessary to meet 

all metric accuracy requirements 1n a stand-alone mode (after 

calibration). The general use of ground control points in collected 

imagery to achieve any metric accuracy requirements shall not be 

necessary. Errors due to the Defense Mapping Agency (DMA) data 

exploitation are not included in the accuracy requirements. 

2.1.2.1 Absolute (Single ~o~~~) A~c~racy 

The MPCS shall pro~ide all data and materials necessary for 

detetminining the absolute position of any ground point within 23 meters 

(90 percentile circular errors - CE) in the horizontal direction and 17 

meters (90 percentile linear error -L.E) in the vertical direction with 

respect to the World Geodetic System. 

2.1.2.2 Relative (Poi~t;:-:-to-:-::roint) Accuracy 

The MPCS shall provide all data and materials necessary for 

determining the position of any ground point relative to another ground 

point .within an area 300 nm x 300 om to within 15 meters (90 percentile 

CE) and: 16 meters (90 percentile LE) in the horizontal and vertical 

directions, respectively. This requirement shall apply to a multi-reV, 

multi-imaging pass collection of any 300 om x 300 om area. Within a 

single'stereo pair, the MPCS shall provid~ all data and materals 

necessary for determining toe position of any ground point relative to 

another ground point within the model area (10 om in-track by-IOO nm 

cross-track) to within 9 m (90 percentile CE) and 13 m (90 percentile LE) 

in the horizontal and vertical directions, respectively. 
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2.1.2.3 Object Height Determination Accuracy ~4~ 
necessary for ~I;» The MPCS shall provide all data and materials 

determining the height of objects to within 2 meters (90 percentile LE) 

relative to local ground level. 

2.2 .M~tric Performance Al.locati9t:l 

Accuracy errors to meet the metric performance shall be 

allocated to timing, ephemeris and line-of-sight recovery. Specifically, 

the system shall provide the means of establishing: time of exposure of 

a ground image point; ephemeris of the MPCS at the instant of exposure; 

and ori~ntation of the line-of-sight fro~ the MPCS to the imaged ground 

point at the time of exposure. This data shall be provided to the 

accuracy shown in Table 2.2-1. 

2.2.1 

Table 2.2-1. Metric Performance ~lloc~tion 

Requirement 
Error Component (1 Sigma) 

Timi os: Re la ti ve* 
Absolute 

Ephemeris (GFE) 

LOS Recovery 
Absolute 
Relative* 

Residual Calibration 

.03 MSEC 

.10 MSEC 

SM/AXIS 

2.7 ARCSEC 
1.2 ARCSEC 

4.2 Micro Meter 

*Relative uncertainty between fore and aft images of a stereo 
pair. 

Ephemeris Accuracy 

The MPCS shall provide the data required to allow post-mission 

reconstruction (GFE) of the satellite vehicle (SV) orbital ephemeris to 

an accuracy of 5 meters (1 sigma) in each of the three axes defined by 

the SV along-track direction, cross-track direction, and radial direction. 
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Line-of-Sight (LQ~>- Recovery 

The MPCS shall provide the data required for post mission P4~~Jia 
recovery of the camera lines-of-sight corresponding to the forward and 

aft images of a stereo pair to an accuracy specified in Table 2.2-1. 

Data from the following LOS recovery sensors, as applicable, shall be 

provided: stellar sensors, SV attitude sensors, stereo angle monitors, 

thermal sensors, 'and/or other sensors called for in the system design. 

Ground Data Handling System (GDHS) impacts shall be minimized. Relative 

pointing accuracy refers to the LOS uncertainty between corresponding 

forward and aft images of a stereo pair. 

2.2.3 Residual cali br~ti,on Errors 

Inherent in metric exploitation are residual errors that are not 

removable by system calibration. The residual error (rss) from all 

calibrations per 3.2.3 and 3.2.4 shall not be taken to be better than the 

value provided in Table 2.2-1. 

2. j OperC!t1onal Orbits 

Mission shall be conducted in sun-synchronous orbits. The SV 

shall be capable of an orbital life of 15 wunths minimum from launch 

including at least 12 months in the operational orbit with the remaining 

time in a standby orbit awaiting STS retrieval. The operational orbit 

shall afford the SV a tumbling life of 16 orbit revolutions minimum. 

2.3.1 Orbital Design Constraints 

The operational orbit for the SV shall be defined such that 

photographic operations can be conducted at aPY location between 820 

North latitude and 550 South latitude. The defined orbit shall provide 

a swath repetition pattern (as projected above ·3cP N or below 300 S 

altitude) such that the ground swath for a ±300 panoramic scan provides 

closure on itself every 9 days or sooner. The SV orbit shall also be 

constrainted by the following bounds: 
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a. Perigee altitude: 

b. Apogee altitude: 

seeRE;ll!JI0B14 Iii ~ t«) h, 

\"~#.h 
~~'.4'\ 80 NM mi nimum .... 

300 NM maximum 

c. Latitude of perigee: TBD 

c. Inclination: Sun-synchronous 

e. Orbit Plane: 9:30 a.m. to 12:00 Noon (hour angle 

South bound equatorial crossing). 

3.0 PAYLOAD 

. The MPCS shall consist of two panoramic cameras for stereoscopic 

imagery and an integral line-of-sight (LOS) recovery package. The MPCS 

also includes support structure, film, film supply and take-up(s), film 

handling and steering elements, camera, support electrOnics, electrical 

power conditioning and environmental control elements. The integral LOS 

recovery package includes stellar sensors, SV attitude sensors, stereo 

a~le monitors, and thermal sensors ~s appropriate. 

3.1 Weight Allocation 

The payload weight shall not exceed TBD pounds at lift-off. 

3.2 Metric Panoramic Camer~ System 

The MPCS shall be capable of continuous monoscopic collection 

with fr~me-to-frame overlap of approxima~ely 5 percent at zero sca~ 

angle; and continuous stereo collection With a stereo overlap of 100 

percent at zero scan angle. The "nominal" stereo convergence angle 

shall be 29 degrees subject to achieving the stereo overlap requirement. 

~solution 

The MPCS shall be capable of producing imagery of the quality 

required in 2.1.1 with at least a 50 percent prob~bility of achieving the 

re.quired re~olution for any access meeting the following limiting 

conditions: maximum imaging altitude of 125 nautical miles, a 290 

stereo angle, a 40 degree solar elevation angle, a 2.0 to 1.0 entrance 

pupil contrast ratio and type S0-4l2 fil~. The GRD shall be expressed as 
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the geometric mean of the in-track and cross ... track resolution as 

determined by an MTF/TM intersectoD computation method, inluding 

/34J;J 
all . ~~ 

degradations, both fixed and random, whJ.cb affect the image quality for 

~~ch camera. Acquisitioll conditions shall include meeting the requirement 

on both forward and aft frames of a stereo pair with 100 percent overlap 

on the target. 

Film Load 

The MPCS shall carry a minimum of 150,000 feet of type S0-412 

fil~ for e~ch camera. The MPCS shall also be capable of operating with 

other film types including but not limite4 to So-130, S0-255, and s0-315. 

3.2.3 Photographic Format 

Reference markings recorded on the film shall include a reseau 

grid. The recording accuracy, configuration, frequeIlcy, and placement of 

the ~e$~~u shall be comm.ensurate with acbieving all metric accuracy 

re quireme nt s. 

3.2.3.1 Rese!i~ 

A reseau grid shall be expo~ed acro~s the entire format during 

film exposure. The reseau grid spacing shall be such that film 

di.$tortions between markings may be considered linear. 

3.2.4 ~~~ ~~l~Qrat~on 

The pan ca~eras shall be design~d for m~x!mum struct~ral and 

thermal stability. The orientation of all interior elements of the pan 

camera shall be precisely determinable and shall be calibrated 

preflight. The orientation of all lnte~ior el~ments shall remain 

effectively unchanged subsequent to preflight calibration or shall be 

capable of being measured (or monitored) at prescribed intervals, both 

preflight and during orbital operations. At a minimum, this preflight 

calibration shall include: determination of the fo~al length; 

mathematical determi~tion of the principal point; calibration of the 
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reseaus and fiducials with respect to the principal point; and 

calibration of the stellar sensor focal plane. The residual plate 

attributable to sensor system calibration (including associated 

mensuration) shall be per Table 2.2-1. 

3.2.5 Li ne-of-Sight (LOS) Recovery 

The MPCS shall contai n the add~tio~l sensors, co1ilputatiQnal 

capability, and associated equipment necessary to provide the data via 

the SV required for post-mission recovery of the payload sensor 

line-of-sight. The line of sight. shall be recoverable to an accuracy 

such that the requirements in table 2.2~1 are achieved in the GDHS. 
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Absolute accuracy 

Fiducial marks 

Heighting accuracy 

Image frame 

.. Imaging operating 

Relative accuracy 

Reseau 

Ae rospace Ground 
Equipment 

Airborne Support 
Equipment 

World Wide 

Standby Orbit 
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The difference between the measured coordinates 
and the error free coordinates of a given point 
as defined in the World Geodetic System. 

Index marks which are rigidly connected with the 
camera lens through the camera body used to 
define the principal point of the photograph. 
Marks which define the principal point (line) of 
a 'photograph and fulfills the requirements of 
interior orientation. 

The difference ~tween the measured and actual 
height of an object relative to the local 
surrounding terrain. 

Defined to be tQ~ length of film (or equivalent 
ground area) collection in a given scan of the 
camera. For metric and image quality purposes a 
standard frame is defined by the bound's of a .±30 
degree scan and a ± 2.5 degree field of view. 

Defined to be the time span from camera turn-on 
to shut-down during which imaging takes place. 
An imagery operation is made up of one or more 
imagery frames. 

The difference between measured and actual 
coordinates of two points imaged during a single 
operation in a~ ~1hitraty coordinate system. 

An accurate set of grid points to 
of cal~brating film distrortion. 
are also used as measuring points 
fiducial points. , 

provide a means 
Reseau marks 
and may act as 

Equipment used to support transporation, 
handling, and test of the satellite vehicle that 
is not launched. 

Equipment used to support handling and test'of the 
satellite vehicle that is launched with it. 

A band around the earth between 550 South 
Latituqe and 820 North Latitude. 

A parking orbit os suitably low aerodynamic drag. 
I 
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