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SIMPLIFIEDILLUSTRATIONOF THE IDENTIFICATIONPROCESS

(A) SCHEMATIC FLOW DIAGRAM
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LOGICALFLOWDIAGRAMILLUSTRATING
IDENTIFICATIONPROCESSFOR LARGESPACE STRUCTURES
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Task Definition:

I. Structure Model Definition.

Discrete Spatial Structure Model Variables.

z(t)=Structure node displacement (n X 1 vector)

_(t)=M_r_dm_pl_me.t(Zx 1vector)

/(t)=Applied force (mx 1 vector)

B=Force actuator matrix (B E _,,xrn)

C=Displacement sensor matrix (C E _zxn)

D=Damping matrix (D E g,xn)

K=Stiffness matrix (K E _nx,_)

M=Mass matrix (M E )_,_x,_)

9O



A. Matrix polynomial formulation.

Node Displacement Equation.

M _:,:(t)
dt:_

+ D d_(t)"dt + K _(t) = B.fCt)

Me,inurement Equation.

z,(t)= c x(t)
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B. State variable formulation.
,3

Node displacements and velocities.

_(t) -- Az(t)-t- Bf(t)

Measurement equation.

y(t)=Cz(t)
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Controllability and Observability.

Controllability.

System must be controllable for the 2n modes to be excited.

Controllability_ matrix: Q, = [B AB A 2B ... ]

Oc must span the 2n algebraic space

Observability.

System must be observable for the 2n modes to be measured.

Observability matrix: Qo = [CT ATe r (Ar)2CT ... ]

_o must span the 2n algebraic space.
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II. Identification of Large Space Structure on Orbit.

A. Identifymass, damping and stiffnessMatrices.

B. Identify mechanical properties:

1. Shear rigidity.

2.Bending rigidity.

3.Mass perunitlength.

4. Inertia of structure.

HI. Verification and Validation of Model.

A. Comparsiontomathematicalmodal.

B. Comparsion to ground testing data.

C. Comparsion of structure dynamics to simulations.

D. Comparsion of dynamics with structure control.
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Modelling Errors, and Uncertainities.

I. Modelling errors.

A. Exact knowledge of properties of materials.

B. Order of the structure model.

C. Joint mechanics.

D. Nonlinearities.

E. Lack offuU structure ground testing.

H. Environment.

A. Radiation, thermal effects, etc. on structure.

B. Change of mechanical properties of materials.
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Noise, Computations, and Data,Collection.

I. Noise.

A. Uncertain forces due to environment.

B. Measurement errors due to finite word length.

C. Noise in data transmission.

H. Computations.

A. Limitation of algorithms for identification.

B. Computational errors, i. e. finite word length.

IT[. Data Collection.

A. Frequency response of sensors and actuators.

B. Inaccurate location of sensors and actuators.

C. Finite word length of A/D convertors in data collection.

96



CONTENTS

SECTION

INTRODUCTION

THEORETICAL BACKGROUN_

4

STRUCTURAL MODELING

IDENTIFICATION OF INPUT/OUTPUT RELATIONSHIPS

5 IDENTIFICATION OF MODAL CHARACTERISTICS

IDENTIFICATION OF MODEL PARAMETERS

SYSTEM CHARACTERISTICS & NUMERICAL ASPECTS

OF IDENTIFICATION

o COMPUTATIONAL AND DATA ACQUISITION ISSUES -

ON-ORBIT VERSUS GROUND-BASED COMPUTATION

o SUMMARY AND RECOMMENDATIONS

]0° GLOSSARY (CROSS-REFERENCE TO CONTROL THEORY

TERMINOLOGY)

]]. BIBLIOGRAPHY

99



Tuesday, April 22, 1986

SESSION 2

(Concurrent Sessions on Structures and Control)

Structures Session 2A - Tulon Bullock r Chairman

Active Damping Experiments

A General Method for Dynamic Analysis
of Structures

Dynamic Behavior of a Large Flexible

Space Station During Space Shuttle

Orbiter Docking

Transient Response for Interaction

of Two Dynamic Bodies

G. C. Homer, LaRC

R. C. Engels, UTSI

N. G. Fitz-Coy and
J, E; Cochran, Jr.,

Auburn Univ.

A. Prabhakar and

L. G. Palermo, MMC

Structures Session 2B - Ronald E. Jewell_ Chairman

Mover II - A Computer Program for Model

Verification of Dynamic Systems

J. D. Chrostowski,

T; K. Hasselman,

Eng. Mech. Assoc.

Considerations in the Design and

Development of a Space Station
Scale Model

P. E. McGowan, LaRC

Verification of Large Beam-Type

Space Structures

C. G. Shih, J. C. Chen

J; A, Garba, JPL

Verification of Flexible Structures

by Ground Test

B. K. Wada and

C; P, Kuo, JPL

PRECEDING pAGE BLANK NOT FILMED

99


