page 1/10 G.Chiozzi, K.Wirenstrand, M.Ravensbergen, B.Gilli - 28/07/97

Integration tests of the VLT Telescope Control System

___________

G.Chiozzi, K.Wirenstrand, M.Ravensbergen, B.Gilli SPIE - San Diego, 28/07/1997

page 2/10 G.Chiozzi, K.Wirenstrand, M.Ravensbergen, B.Gilli - 28/07/97

Introduction

VLT Telescope Control System is in advanced integration phase This paper presents the current status and the results of the most important tests done up to now

• VLT Telescope Contr ol System is a distributed system based on the “standard ar chitectur e”

• Coordination softwar e runs on UNIX workstations without hard r eal time r equir ements

• Subsystem contr ol softwar e with r eal time r equir ements run on VxWorks LCUs

• TCS softwar e is based on full use of OO technology , with extensions for r eal-time r equir ements

• Configuration contr ol and automated testing.

page 3/10

VLT TCS Integration T ests

G.Chiozzi, K.Wirenstrand, M.Ravensbergen, B.Gilli - 28/07/97

VLT TCS Tracking and Auto Guiding

ALT Hardwar e

ALT LCU

Astronomical calculations

Pointing model

Position Servo Loop velocity command actual axis position

Axis setting positions

Theor etical alt/az coordinates AZ Hardwar e

AZ Lcu

Astronomical calculations

Pointing model

Position Servo Loop velocity command actual axis position

Axis setting positions

Theor etical alt/az

coordinates

Ada./Rot.

Hardwar e

Adapter/Rotator Lcu

Astronomical calculations Pointing model

Position Servo Loop velocity command actual axis position

Axis setting positions

Theor etical alt/az coordinates

Target

TCS Workstation

Tracking Coordination Process

Auto Guide Coordination

Preset Coordination

Target sky coordinates

Meteo data

Auto Guide corr ections

UTC Time Bus

Guide pr obe

CCD Camera

Auto Guide LCU

GS Centr oids calculations

PII Corr ection Contr ol Loop guide star frame Err or vectors

Auto Guide contr ol commands selection page 4/10

VLT TCS Integration T ests

G.Chiozzi, K.Wirenstrand, M.Ravensbergen, B.Gilli - 28/07/97

VLT Software Testing Strategy TCS module development modular testing

VLT Contr ol Model

Automatic regression integration tests module r eady for integration

New common softwar e ready for integration

VLT Main Structur e in Milan

Hw/Sw Integration Tests

Check of reported bugs

Module r eady for installation

Bug report

NTT Telescope

NTT upgrade and normal operation

Bug report

Periodic upgrade of NTT Contr ol Softwar e

Official VLT

release. External customers

Bug identified Module under fix pr ocedur e

Paranal

VLT UT1 installation and commissioning

Softwar e integrated and r eady for official r elease

Module r eady

Bug report

(not started yet) for installation

SW patch

Common Softwar e/TCS page 5/10 G.Chiozzi, K.Wirenstrand, M.Ravensbergen, B.Gilli - 28/07/97

VLT TCS Software Modules - Present status

Module Status Tested on TCS Interface.User, eng. and instrument/ application interfaces

Complete for NTT To be ext. for VLT

NTT, Model No problems for Milan Presetting and mode switching. High level WS coordination modules

Complete NTT, Control Model No problems for Milan Tracking. WS and LCU SW for tracking and pointing

Complete NTT, Control Model No problems for Milan Axes control.

Low level LCU control software. Implements control loops for tracking.

Complete for NTT Not tested for the VLT on real HW

NTT, Control model. HW dependent parts to be tested in Milan.

Enclosure control Complete Control model, Paranal Auto Guiding Small changes VLT NTT, Control model Field Stabilisation Under development Active Optics Complete for NTT. To be ext. for VLT.

NTT, Control model

Optics Control Under development Adapter/Rotator Under development

page 6/10

VLT TCS Integration T ests

G.Chiozzi, K.Wirenstrand, M.Ravensbergen, B.Gilli - 28/07/97

VLT Telescope Control Model

TCS Workstation

TCCD Workstation

Archive Workstation

GPS Receiver

Time Server

Technical CCD 2

Technical CCD 1

Adapter/Rotator

Hydraulic Bearing

AZ LCU

ALT LCU

Mirr or 2 LCU antenna

Active Optics

AutoGuiding

ALT motor/encod test setup (non VL T)

AZ motor/encod test setup (non VL T)

Complete VLT Adapter/Rotator

Technical CCD test camera (VL T)

Technical CCD test camera (VL T)

Test Hardwar e

Model LCUs Model TCS workstations

Time Bus Distribution

Network r outer

Guide and Acquisition LAN

Rapid Guide LAN

TCS Contr ol LAN

General Services LAN

Other ESO Nodes

Real Time Display

CCD Contr ol Softwar e

TCS Coordination softwar e

GUI Mode

contr ol

Preset

Tracking Guiding Active

Optics page 7/10 G.Chiozzi, K.Wirenstrand, M.Ravensbergen, B.Gilli - 28/07/97

Telescope Structure in Milan

• Notch Fr equency:

• Milan soil is weaker than Paranal rocks • ... but mirror effect (vs. dummy) will also play a role

• Hydr ostatic bearing stick friction:

• Measure will improve (still polluted) • This is even today an unsurpassed value • Very good tracking at low speed (0.2 arcsec/sec, vel. loop only)

Axis Spec. Measure Az 10Hz 6Hz (ESO) Alt 8Hz 6Hz (AES)

Axis Spec. Measure Az 200Nm 400Nm

cont...

page 8/10 G.Chiozzi, K.Wirenstrand, M.Ravensbergen, B.Gilli - 28/07/97

Telescope Structure in Milan (cont.)

• Encoders (Laser Doppler Displacement Measur ement - LDDM) • Repetibility criteria already met (0.05 arcsec rms over 1 hour) • On-going calibrations • Resolution criteria already met (0.01 arcsec) • Accuracy requirement (0.1 arcsec rms) not yet verified.

• Status now (Milan contr ol system tests just started):

• AZ LCU connected. HW interfaces tested • AZ velocity loop tuned; measured bandwidth: 3.1Hz

page 9/10 G.Chiozzi, K.Wirenstrand, M.Ravensbergen, B.Gilli - 28/07/97

Other subsystem tests

• M1/M3 support contr ol system: Tested in France

• 150 supports -> 150 VLT standard LCUs • TMCs proved capable of setting forces (-500 to 800 N) with differential accuracy of 0.05 N • tuning still on-going before provisional acceptance at Paranal • M2 contr ol system: Preliminary acceptance ok, control hw under tests • Mirror 1.1m. Chopping up to 5Hz. Max amplitude 2 arcmin • Chopping requirements verified • Step response 20ms, closed loop bandwidth 70/80Hz • Positioning accuracy and coupling between motions measured • Adapter/Rotator: Acceptance test at manufacturer site ok • All parameters in spec.

• One adapter at ESO, used for tests and control software devel. • Enclosur e: First part Acceptance Tests in Paranal 14-28 July 1997 • Second part later in ’97, when tel. and aux. systems installed.

page 10/10 G.Chiozzi, K.Wirenstrand, M.Ravensbergen, B.Gilli - 28/07/97

Conclusion

Integration of VLT Control System is very advanced We are convinced will be completed within deadlines

All basic concepts verified on NTT or Control Model High level software now stable

Milan tests concentrate on electronics and low level software