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STATEMENT OF WORK
March 28, 1995

1.0 INTRODUCTION
This Statement of Work (SOW) covers the effort to be performed by TRW, herein called Seller,

for Rockwell Intemnational Corporation's Space Systems Division (SSD), herein called Buyer,
under SSD's Exoatmospheric Kill Vehicle (EKV) contract with the U. S. Army Space and
Strategic Defense Command (USASSDC). This contract with the USASSDC was formerly
designated the Ground Based Interceptor Experiment (GBI-X).

The EKV program is organized to evolve logically from the basic design effort for the Kill
Vehicle (KV). From the Critical Design Review (CDR) achieved in Basic, the EKV program
progresses through the fabrication and ground test of approved designs with qualification for
flight and the flight test of selected hardware/kill vehicles (Combined Options II and IIT); the
documentation (specifications) of designs to support a deployment decision (Option IV); and the
development and fabrication of selected hardware for hardness verification (Option V). Included
as a part of the Basic effort is the fabrication and flight test of a Risk Reduction Sensor which will
be fabricated and flown on a Payload Launch Vehicle (PLV) to collect target phenomenology/
discrimination data in support of the Option II flight tests.

This SOW defines Seller's responsibilities to develop, test, and integrate the Tracking, Fusion, and
Discrimination (TFD) concept, algorithms, and software for the EKV program. The TFD
Software and Discrimination work will encompass the EKV IR Seeker TFD software and the
discrimination concept and algorithms that will be utilized in the development of the EKV real-
time and support software. In addition this SOW defines Seller’s responsibilities to develop,
integrate, and test ground operation software for [IFTU and TOM generation for EKV flight test.

The seeker data processing activities for the EKV contract include Seller’s support role to Buyer
in system and seeker subsystem engineering and a lead role in requirements definition, design,
development and testing of the on-board TFD software, which includes but is not limited to such
functions as cluster selection, bulk and coarse filtering, 2D and 3D tracking, correlation, TOM
fusion, discrimination, and database management. In addition, Seller shall develop support
software such as test drivers for software tests. The TFD software will interact with the
remainder of the on-board software (such as GN&C, Communication, and Seeker data
processing).

Seller's tracking, fusion, and discrimination support consists of the development, integration, and
validation of on-board tracking, fusion, and discrimination approaches for the EKV program.
This support includes efforts in the areas of threat phenomenology, target signature generation
and validation, scene generation, tracking, fusion, and discrimination algorithm development and
performance assessment.

For the purpose of this Statement of Work, Seller shall support Buyer during the Basic, Option
1. and Option IV contract phases.

SCH 717
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1.1 ABBREVIATIONS AND DEFINITIONS
The following abbreviations are used in this document:

2D

3D
CDR
CDRL
CFE
CLE
™M
CMRS
CscI
C/SCS
CSO
CWBS
DAHAP
EFT
EKV
ESPPD
ESTA
ERIS
ERS
FDR
FDS
FTV
GBI
GBI-X
GFE
GN&C
GSE
GUL
HUL
HWIL
IAW
ICD
IDR
IFTU
IPR
IR

IRS
KMR
KV
LMSC
MSX
NMD

TRWSOWF.DOC
03/28/95 5:32 PM

Two Dimensional

Three Dimensional

Critical Design Review

Contract Data Requirements List
Contractor Furnished Equipment
Command Launch Equipment
Configuration Management
Configuration Management Requirements Specification
Computer Software Configuration Item
Cost/Schedule Control System

Closely Spaced Objects

Contractor Work Breakdown Structure
Data Acquisition, Handling and Analysis Plan
EKYV Flight Test

Exoatmospheric Kill Vehicle

Extended Signal Processor Package Design
Element System Test Area
Exoatmospheric Reentry Vehicle Interceptor Subsystem
Engineering Release System

Final Design Review

Flight Dynamics Simulator

Flight Test Vehicle

Ground Based Interceptor

Ground Based Interceptor Experiment
Government Furnished Equipment
Guidance, Navigation, and Control
Ground Support Equipment

GSE Utilization List

Hardware Utilization List
Hardware-In-The-Loop

In Accordance With

Interface Control Document

Interim Design Review

In-Flight Target Update

In-Process Review

Infrared

Interface Requirement Specification
Kwajalein Missile Range

Kill Vehicle

Lockheed Missile and Space Company
Midcourse Space Experiment

National Missile Defense

l A TS LV SR  JIRpEL VLI
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NTE Not-To-Exceed
PDR Preliminary Design Review
PDRD Procurement Data Requirement Description
PDRL Procurement Data Requirements List
PEP Producibility Engineering and Planning
PFTU Portable Functional Test Unit
PIDS Prime Item Development:Specification
PLV Payload Launch Sensor -
PMR Program Management Review
POST Portable Optical Sensor Tester
PRM Program Management Review
PTDP Programmable Time Dependent Processor
ROM Rough Order of Magnitude
RRSF Risk Reduction Sensor Flight
SCp Seeker Control Processor
SDF Software Development File
SDP Software Development Plan
SEMP System Engineering Management Plan
SFT Sensor Flight Test B
SOwW Statement of Work
- SPP Software Product Plan
SQA Software Quality Assurance
SQPP Software Quality Program Plan
SRS Software Requirement Specification
SSD Space Systems Division
SSE System Security Engineering ,
SSPM Software Standard and Procedure Manual
SSR Software Specifications Review
SUL Software Utilization List
TBD To be determined
TDP Time Dependent Processor
TEMP Test and Evaluation Master Plan
TES Test and Evaluation Summary
TFD Tracking, Fusion, and Discrimination
TIM Technical Interchange Meeting
™ Telemetry '
TOM Target Object Map -
TPM Technical Performance Measurement
TRD Technical Requirements Document
TRR Test Readiness Review

USAKA United States Army Kwajalein Atoll
USASDC U. S. Ammy Strategic Defense Command
USASSDC  U. S. Army Space and Strategic Defense Command

V&V Verification & Validation
WBS Work Breakdown Structure
SCH 719
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The identified MIL Standards, Specifications and other referenced documents in this Statement
of Work and in the Customer Statement of Work and Technical Requirements Document shall be

complied with. If these compliance documents or any other documents are tailored for Buyer,

they shall be identically tailored for Seller. In the event of conflict between the documents
referenced herein and the contents of this SOW, the contents of this SOW shall be considered a

superseding requirement.
2.1 REFERENCE DOCUMENTS

MIL-STD-1521B

19 Dec 1985

MIL-STD-499

DoD-STD-2167A

29 Feb 1988

DoD-STD-2168
29 April 1988

TS 705-937F
12 Dec 1986

with Addendum 9 for GBI-X

07 Feb 1990

TD 705-1200A
23 May 1994

TD 705-1201A
23 May 1994

TD 705-1210A
23 May 1994

TRD, Rev. A.
28 Sept 1993

TSRD
29 July 1994

USASSDC
Sept 1991

TRWSOWF.DOC
03/28/95 5:32 PM

Technical Reviews and Audits for

Systems, Equipment, and Computer
Software

Engineering Management

Defense Systems Software Development

Defense Software Quality Assurance

Work Breakdown Structure for Ballistic Missile

Defense

EKYV Product Assurance Requirements
EKYV Configuration Management

System Security Engineering, GBI Program
Technical Requirements Document (TRD)

NMD EKYV Sensor Flight Test Target System
Requirements Document (TSRD) (U)

Industrial Operations Security (OPSEC) Guide

.r.'ﬂmr;oﬁh'nn Concitive
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2.2 COMPLIANCE DOCUMENTS
MJ621-0001 EKYV Prime Item Development Specification (PIDS)
30 Nov 1994 For the EKV Flight Test (EFT) Kill Vehicle
MC330-001 Critical Item Development Specification For the EKV i
1 Feb 1994 Flight Test (EFT) Seeker Subsystem
MG4680000-B2E3 Interface Requirement Specification (IRS) For the
27 Feb 1995 ' Exoatmospheric Kill Vehicle Program
U.S. Army Materiel Develop- Cost/Schedule Management of Non-Major
ment and Readiness Command Contracts (C/SSR Joint Guide)
DM-M072383 Procurement Data Requirements List
Rev. TBD
MG46800000-B2M 1 Software Development Plan For the Exoatmospheric
24 Oct 1994 Kill Vehicle (EKV) Program
CM-GBI-0001 Configuration Management Requirements
28 Oct 1991 Specification (CMRS) for Ground Based

Interceptor (GBI) Subcontractors/Suppliers
(Needs to be updated per MIL-STD-973)

MG46800000-B3M2 Software Quality Program Plan For the EKV

31 January 1995 Program

USASDC Ballistic Missile Defense (BMD) Classification Guide

3 July 1989

July 1992 Survivability, Lethality and Key Technologies (SLKT)
Classification Guide

17 Sept 1990 Draft Ground Based Interceptor Experiment Concept and
Technology Integration (GBI-X CTI) Program
Classification Guide

OTHER DOCUMENTS

LMSC-5855441 Payload Launch Vehicle Interface Control

1 July 1994 Document For Rockwell EKV Sensor Payload

SCH 721
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3.0 CONTRACTOR TASKS

3.1 BASIC PHASE /EFT AND OPERATIONAL CONCEPT (INCLUDING CLE)
(WBS 10.15.01.05) '

3.1.1 EKV Concept
Seller shall support Buyer in the overall system definition. This includes support in defining the

operational concept, operational modes and conditions, as well as performing system level trade
studies and analyses to support deployment options.

Seller shall provide all effort required for the development, integration, and validation of on-board
tracking, fusion, and discrimination approaches for the EKV Basic contract. The focus of this
effort is to provide supporting data to Buyer to define a baseline tracking, fusion, and
discrimination approach and to provide trades to allow demonstration of the performance of the
baseline against alternative approaches. This support shall include efforts in the areas of threat
assessment, algorithm development and performance assessments. Included in the performance
assessment shall be validation of the discrimination algorithms against phenomenology data
acquired from various experiment programs such as Delta 181, and ERIS FTV.

Seller shall provide support to Buyer in threat phenomenology analysis. Seller shall provide
inputs to support the definition of the detailed characteristics for the threat as defined by Buyer.
Seller shall support observables (signature) generation and validation for individual threat objects
and threat scenes as viewed in the engagement geometry. Seller shall support presentations to the
threat and discrimination working groups as requested by Buyer.

Seller shall develop a set of algorithms to perform the near term Operational Mission as defined
by the Buyer. This mission will consist of TRD defined threats. The algorithms required to
perform the flight experiment shall be a subset of the Operational set of algorithms. A level of
robustness shall be designed into the algorithms to eliminate the redevelopment of algorithms as a
result of flight experiment redefinition. Seller shall propose discrimination approaches in
sufficient detail to support tracking and discrimination performance trade studies to determine a
preferred tracking , fusion, and discrimination concept for EKV. Seller shall survey existing
tracking and discrimination algorithms and define the algorithms which best support the
implementation of the preferred tracking and discrimination concept and shall supply these
algorithms in Buyer-prescribed format. Seller shall define a concept for far term discrimination in
conjunction with Buyer supplied sensor concept.

Seller shall verify tracking, fusion, and discrimination performance. Seller shall perform
performance trades for the selected tracking, fusion, and discrimination algorithms against the
principal target suites for interceptor flyouts as defined by Buyer. Seller shall conduct
performance assessments for the preferred concept, based on families of engagement geometries
as defined by Buyer and shall supply a tracking, fusion, and discrimination performance database

to Buyer for the purposes of evaluating system-level effectiveness.

SCH 722
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3.1.2 Exoatmospheric Kill Vehicle

3.1.2.1 KV System Engineering
Seller shall support Buyer in the derivation and allocation of system-level requirements to CSCls,

and the integration of CSCIs. This support shall include the hosting and integration of buyer-
supplied mission director modules in the Seller's engineering analysis simulations, and support to
the hosting and integration of Seller-supplied engineering analysis TFD models in the Buyer's ™
engineering simulations.

Seller shall support Buyer in the definition of the flight test requirements and operations. Seller
shall: ‘

a) Provide inputs to the System Engineering requirements database for TFD functions,
including design requirements, Analyses/Trade Studies and Test requirements

b) Provide inputs to the Data Acquisition, Handling & Analysis Plan

c) Provide inputs to the definition of sensor data, target characteristics, and target
instrumentation requirements; GN&C test data requirements; and EKV telemetry
requirements

d) Support Buyer in HUL, GUL and SUL updates

e) Build signatures for the flight test articles, and dry run the flight tests

f) Support Buyer in defining CSCI integration and test approach

g) Build the TFD post-test processing and display software

h) Perform post-test data processing and analysis

i) Enhance the optical signature model and algorithms with flight test results

J) Enhance EFT flight software design based on SFT results

k) Define critical issues, and perform tests and evaluations to resolve them

1) Perform risk analyses

m) Determine/select TFD operational modes and build flight test database for the Bulk and
Coarse Filters and Fine Discrimination.

3.1.2.2 Seeker Subsystem Engineering
Buyer will maintain overall responsibility for the Seeker Subsystem hardware and software. Seller

shall support Buyer to:

a) Define the TFD data processing architecture (hardware and software) using the Buyer
developed on-board processor, in developing the TFD requirements

b) Maintain traceability of these requirements to the Operational System

¢) Conduct trade studies on real-time TFD software processing algorithms

d) Assess the impact of all such critical algorithms on the seeker data processing/software
in terms of accuracy, processing speed, distributed processing control and database
requirements

e) Select/develop the most effective algorithms in terms of performance, cost, and risk

f) Selecvdevelop Operating System software for the TFD Processor

SCH 723
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