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1. SCOPE
1.1 Purpose

This document was developed by the SAE AS-1B5 CLARA Task Group to explain and document background information
and decisions with associated rationale made in development of the CLARA Interface Control Document (ICD), AIRSE82.
This rationale document is published separately to preserve information that is not required or provided in the ICD but may
be important to users.

1.2 Related Documents

SAE ACE paper 2001-01-2953 titled “Common Launch Acceptability Region Task Group” (explanation of CLARA concepts
and proposed approach)

SAE Aerospace Information Report AIRS788, Common Launch Acceptability Region (CLAR) Truth Data Generator
Interface Control Document (ICD) for the CLAR Approach (CLARA)

SAE Aerospace Information Report AIR5682, Common Launch Acceptability Region Approach Interface Control Document
(CLARA ICD)

2. REFERENCES

SAE Technical Standards Board Standard, TSB 003 as issued 1965-06 and revised 1999-05
NOAA-S/T 76-1562 U.S. Standard Atmosphere, 1976

MIL-STD-1760 Interface Standard for Aircraft/Store Electrical Interconnection System

3. CLARA RATIONALE

The following is a collection of paragraphs based on discussions and decisions made at CLARA Task Group meetings.
The month and year notation at the end of most of the paragraphs indicate when each decision was reached or
significantly modified.

3.1 LAR Basic Assumptions

In early deliberations, the group decided that the CLARA effort would assume a “parametric model” or “fitting algorithm”
LAR, not a fly-out. The accuracy of weapon 6DOCF models can be quite good, but they are computer resource intensive,
and not well suited for real time applications. Airborne and mission planning systems are computer resource limited, so
other mathematical models that are not as computer intensive must be used to approximate the LAR. (July 04)

The two types of models that can be used are: dynamic, and parametric. A dynamic model computes fly-out results using
current data for the situation at the time. A parametric model uses fitting techniques on previously prepared fly-out data to
define the LAR. The parametric model uses a set of functions that attempt to match the output of the weapon 6DOF
model without actually modeling the equations of motion. An example of a parametric model is a polynomial least squares
fit. Whichever model is selected for the application, dynamic or parametric, it is adjusted so its output matches the weapon
6DOF output to a predefined tolerance. Parametric models are used to avoid the computational burden of doing a fly-out
moedel for a large number of weapons (on a bomber, for example) and to allow easy tailoring of the model to specific
weapons by changing only the ceoefficients. (July 04)
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3.2 Release Point Versus Impact Points

The guestion was asked, why we do not use a grid of release points instead of a grid of impact points? It seems more
straightforward to use the release points because that is the LAR. The footprint requires other steps to transform it into the
LAR (flip and rotate). (July 03)

The reason we do footprints instead of LAR up front is because that is the current convention and that is what a weapon
flight model (e.g., 6DOF) generates. The conversion is simple, so we decided to proceed with the current convention in
mind. (Oct 03)

Issues were raised as to why the Footprint Generator was called the Footprint Generator when in reality it does not
produce the footprint. It merely produces the raw impact data on a grid. We decided to change the FFBD and the ICD to
rename the Footprint Generator tc Truth Data Generator. (July 03)

3.3 ICD Definition / Organization

Issues were raised as to why we were doing ICD’s for the functional blocks (Data Space Generator, Truth Data Generator,
Coefficient Generator, and Algorithm), while a typical ICD would identify the interface between the functional blocks (the
arrows between the blocks). Instead of changing the current ICD, we decided to make sure the Input and the Output are
covered and identified as such.  (July 03)

There was an effort to convert the Truth Data Generator ICD to the beginnings of the single CLARA ICD with TBDs in place
of the functional blocks yet to be defined. This was abandoned due to A. Faust's request to continue working on the pieces
so that AS-1B5 will be able to submit a document and show progress. The data that go into the individual partial ICD’s will
go directly into an overall ICD anyway, so it is not a waste of time to complete the parts individually. (July 03)

It was further decided that parallel effort on the other ICDs is necessary to speed the pace to completion and complete
each individual ICD with the benefit of check and balance from the effort cn the adjacent ICDs. (Apr 04)

Drafts of the ICDs have revealed significant overlap/duplication in content. Now that one is finished and the technical
content of another is well established, the group decided to start work on the final consolidated 1CD and stop work on
individual ICDs. There will be a section for each of the original ICD subjects, and the tables (representing interfaces
between blocks) will be shared between sections. (Jan 05)

The group discussed the merits of publishing the glossary and performance specification documents separately or
integrating them. We decided to include the glossary (only terms that are actually used) in the ICD. Useful content from
the specification was incorporated into this rationale document. (Jan 06)

3.4 Weapon Truth Model Tool

The input/foutput tables in the what-is-now Truth Data Generator show the input and output to the Weapon Truth Model,
which we have now clarified is just a tool used in the Truth Data Generation. We added a paragraph in the Truth Data
Generator ICD to cover the output of the whole functional block — the “push” into the database (the Impact Data Set). To
help clarify further, we decided to extract the database from the Truth Data Generator to show the database “pulls’ by the
Coefficient Generator and the Data Space Generator (for refinement of the input data). (July 03)

3.5 Inputs to Truth Model
The group agreed that truth model inputs will include aircraft horizontal and vertical velocities at time of release. It was
decided that impact constraints include Impact Angle and Impact Azimuth because these constraints have a major effect

on LAR size and shape.

The group decided not to include Angle of Attack and Angle of Sideslip because these are variables used to score the
impacts, rather than inputs. (Oct 03), revised (Apr 04)
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Pitch and Roll will not be included in Truth Model Inputs. Unlike vertical velocity (climb angle), pitch and roll at time of
launch do not contribute significant energy to the weapon, therefore are not significant to the size and shape of the LAR.
{Oct 03)

It was later decided that the input file format and example would not be included as part of the ICD in order to allow the
user flexibility. Revised (July 04)

3.6 Evenly Spaced Input Points

A requirement for “evenly spaced input points” was discussed. Consensus was that there are good reasons for using
unevenly spaced data in many cases, so evenly spaced data should not be required. (Feb 04). For example, extra data
points for Mach number may be needed around Mach 1 because of the non linearities which occur there. (Apr 04). Input
data elements could well be incremented in evenly spaced increments, but the number of “runs” of the 6DOF can be
greatly reduced by using design-of-experiments methods to define the target grid points to be tested. For example, if grid
points are flown and tested to find the edges of the LAR, there may be no need to fly all the internal points. (July 04)

3.7 Scoring

The term “score” is used to describe a process of post-generation evaluation of each single output “grid” to define points as
“in” or “out” of LAR. In this process, criteria are applied that may not be universal. For instance the development
specification for a weapon usually specifies a definition of an acceptable hit, but for a specific class of missions a different,
more restrictive or less restrictive, definition may be operationally more meaningful. Alternatively, the development
specification criteria may be most meaningful. “Scoring” is the a-posteriori evaluation of a grid of impact state information
that uses the operationally applicable criteria for “in LAR” points. The operational LAR is subsequently developed using
the impact points that are scored as acceptable.

3.8 Laser Data as Truth Model Input

Concern was raised that in the Truth Model inputs, we do not take into account Laser input data such as Laser Designation
Time. Some believe that in some weapons, this may affect the LAR. (July 03)

Laser parameters were evaluated for inclusion in the input data set to the Truth Model. Some objected to removing them
while others stated reasons why they should not be considered. The reascn for removing them is that they are considered
part of the model and not inputs to the model. Conclusion: Go ahead and remove them. (Oct 03)

On further discussion, there may be some types of weapons where lase time would be a key input variable (e.g., Laser
guided with no GPS/INS guidance) and lase time may be added as an input variable in these cases. If the weapon were
guided to a point with GPS/INS and laser is only used to refine precision in the end game, then lasing time may be
assumed to be constant or may have little effect on LAR. (Apr 04)

For a system with guidance mode switches, each mode would actually generate a different LAR (analogous to a different
weapon) so guidance mode is not an input variable. (Apr 04)

3.9 Coordinate Systems

Consistency with the MIL-STD-1760 coordinate system was discussed (i.e., Lat/Lon versus X/Y). The group decided that
since the critical inputs to the Truth Model are downrange and cross range, this X and Y coordinate system makes more
sense since .conversion from Lat/Long is not required. (July 03)

Decision on Coordinate system: The coordinate frame for the launch and target states shall be an aircraft centric local level
“right hand rule” coordinate system with positive x forward, positive y right, positive z down, at the time of launch. This
decision was made due to the premise that the coordinate system would be aircraft centric. The original intent was a
simplification to a LAR computed with wings level at launch. This constraint has now been withdrawn. (Oct 03)
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