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Annex A  (normative)
 Functional mathematical model (FMM) description - DRD

A.1 DRD identification

A.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-60-20, requirement 5.12f.

A.1.2 Purpose and objective

The functional mathematical models are established to serve as input for detailed AOCS analyses and detailed performance simulations.

A.2 Expected response

A.2.1 Scope and content

<1> Introduction

a. The FMM description shall contain a description of the purpose, objective, content and the reason prompting its preparation.

b. Any open issue, assumption and constraint relevant to this document shall be stated and described.
c. Status and limitations of the model shall be described in detail.
<2> Applicable and reference documents

d. The FMM description shall list the applicable and reference documents in support to the generation of the document.

<3> Definitions and abbreviations

e. The FMM description shall list the applicable directory or glossary and the meaning of specific terms or abbreviations utilized in the FMM.

<4> Functional mathematical model (FMM)

f. The steps from the actual quaternion in inertial frame to the sensor outputs shall be documented, including:

1. star identification;
2. pattern recognition;
3. star corrections (e.g. optical aberration correction, relativistic aberration correction);
4. quaternion computation;
5. filtering.
g. The outputs of the FMM shall include:

1. the measured quaternion and time delivered by the sensor;
2. the star measurements and times delivered by the sensor;
3. the star identification information.
h. The outputs of the FMM shall include the outputs of the sensor detailed in clause 4 (see 4.1.2.2, 4.1.3.2, 4.1.4.2, 4.1.5.2, 4.1.6.2, or 4.1.8.2), according to the sensor capabilities.

i. The parameters of the FMM shall be documented.

j. Modelling constraints and critical implementation issues shall be described and their relevance on performance shall be indicated.

k. The FMM shall present the expected temporal outputs of the sensor model for given input profiles.

<5> Modes

l. For sensors with the autonomous attitude determination capability, the FMM description shall include the autonomous attitude determination capability.

m. For sensors with the autonomous attitude tracking capability, the FMM description shall include the autonomous attitude tracking capability.

<6> Software tools

n. The software tools to be used for development of the FMM shall be specified.

<7> Files and lists

o. The following information shall be attached to the document:

1. identification of delivered computer files;
2. FMM source lists based on applied tools.

A.2.2 Special remarks

None. 
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