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INTRODUCTION

Aircraft and weapon systems use many different Launch Acceptability Region (LAR) algorithms.
Because each aircraft/weapon integration project developed its LAR solution separately, they
created a plethora of expensive, difficult-to-maintain-and-reproduce, and time-consuming
solutions.

The U.S Air Force Executive Weapon System Review (EWSR) formed a Task Group (TG) to
study the feasibility of developing a Common LAR (CLAR) that the Air Force could use to
reduce development and maintenance costs. The EWSR TG surveyed Air Force weapon and
aircraft contractors to determine if a CLAR approach is possible and if so what approach would
best fit the Air Force requirements. The EWSR TG completed the survey and presented its
results to the EWSR on 4 August 1998. As a follow-up, the EWSR task group requested the
assistance of the SAE to determine if a CLAR approach is feasible. The objective was to reduce
cost and time associated with each new weapon integration by defining a common coefficient-
based LAR algorithm.

The SAE created AS-1B5 CLAR Approach (CLARA) Task Group to develop the CLAR
approach useable across a wide variety of weapon systems. This approach consists of four
functions (Data Space Generator, Truth Data Generator, Coefficient Generator, and
Reconstructor) that standardize the solution to the LAR problem.

1. SCOPE:
1.1 Purpose:

This document specifies the CLARA interfaces of the CLAR Truth Data Generator as
shown in Figure 1. The solid bold arrows are defined in Table 1 and Table 2. The dashed
arrows from the CLAR Coefficient Generator and Truth Database to the CLAR Data Space
Generator indicate a feedback loop and are defined in the CLAR Data Space Generator
ICD (Reference 1). The dashed arrow from the Truth Database to the CLAR Coefficient
Generator is defined in the CLAR Coefficient Generator ICD (Reference 2).
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11 (Co

ntinued):

The objective for the CLAR Truth Data Generator is to produce impact data sets to be

use
tog

d in the CLAR Coefficient Generator first to score and form LAR boundaries, and then
enerate coefficients. A model of the weapon system that predicts weapon delivery

performance to a predefined accuracy is to be used for this purpose. The model can be

the

Six-Degree-Of-Freedom (6DOF) equations of motion or another mathematical

representation that meets the objective for the weapon system LAR.
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FIGURE 1 - CLAR Data Flow Diagram

1.2 Applicable Documents:

1.

3.

SAE ACE paper 2001-01-2953 titled “Common Launch Acceptability Region Task
Group”.

SAE AS-1B5 CLARA Glossary document.
SAE AS-1B5 CLARA Requirements document.
SAE AS-1B5 CLARA Rationale document.

NOAA-S/T 76-1562 US Standard Atmosphere, 1976.

2. REFERENCES:

Refer

Refer

Refer

Refer

ence 1. CLAR Data Space Generator ICD, To Be Written and Released.
ence 2. CLAR Coefficient Generator ICD, To Be Written and Released.

ence 3. Society of Automotive Engineering Technical Standards Board Standard,
TSB 003 as issued 19635-06 and revised 1999-05.

ence 4. NOAA-S/T 76-1562 US Standard Atmosphere, 1976.
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3. CLAR TRUTH DATA GENERATOR INTERFACES:

3.1 Overview:

The weapon system model used by the CLAR Truth Data Generator is referred to as a
Weapon Truth Model with its inputs and outputs shown in Figure 2. The definitions of the
CLAR Truth Data Generator interfaces are based on this representation.

State
® TImpact Constraints

e Ajrcraft Kinematic
State

¢ Environment State

INPUT WEAPON OUTPUT
(Independent Variables) TRUTH || {(Dependent Variables)
MODEL
® Target Kinematic ¢ Tmpact State

FIGURE 2 - Weapon Truth Model Block Diagram

3.2 Functions Interfacing With the CLAR Truth Data Generator:

3.2.1 CLAR Data Space Generator: The Data Space Generator defines the appropriate

number and location of input conditions necessary to properly characterize the dynamics
of a set of impact states. The input conditions to properly characterize the data space
may be non-uniformly distributed. The Data Space Generator also defines the number
of impact state sets used for training and validation of the CLAR Coefficients.

3.2.2 CLAR Truth Database: The CLAR Truth Database encompasses the impact state sets
that are created by the CLAR Truth Data Generator and used by the CLAR Coefficient
Generator to create and verify the coefficients of the CLAR algorithm.
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