e @ o ' . .

MO3AO004

Modelling and Control of a MeerKAT Antenna
Irshaad Dodia (SARAO) (UCT)

The South African Radio Astronomy
Observatory (SARAD) is a National
Facility managed by the National
Research Foundation and incorporates
all national radio astronomy
telescopes and programmes.




. Outline

« Background and Motivation

« Drive Configuration

e Current Control Architecture
« System Modelling

« System ID

« Disturbance Modelling

« Model Performance

e Conclusions and Future Work




: Background

« MeerKAT commissioned in 2018.
« “Black box” current control system = undiagnosed failures.
« Project objective:
«  Well documented, systematic feedback control system
design of the MeerKAT Antenna Positioner (AP).
« Presentation objective:
« Summarise the comprehensive approach to modelling for
control system design for a MeerKAT antenna.
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Control Architecture
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System Model Form

Two mass model with resonant load
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Rigid vs Compliant
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iImulink Model - Azimuth
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Scaled Motor Torque Constant
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stem ID

Open Loop Frequency Response - Azimuth at 15 deg Elevation
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Disturbances - Wind

5 a) Timeseries of Actual Wind Speed and Davenport Simulation, Mean Windspeed : 3.2 m/s

Std Deviation
Actual: 0.41
Davenport: 0.47
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Yawing Coefficient

Torque Coefficients

Yawing Coefficient, Surface Fit (Linear Regression), Excluding : |Wind Speed| >p+10
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Fit RMSE: 0.10
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Integrated Model

Comparison of Actual System and Simulated Closed Loop Response to Velocity Step Input
with Wind Disturbances, Azimuth Stage, 0.004 deg/sec
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- Conclusions, Future Work

« Understanding current architecture
« Understanding model structure
« Developing simulation tools
« Developing disturbance models
« Systematic control system design
« QFT? LQR?
« Controller Implementation
- RFI/EMI
« Compatibility
 Pointing/Tracking Performance
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