Notes on AO Control System Software mini-Design Review

KAON 714 (Design Document)

Does the scope of this review not include aspects of the operator’s interface, or observing operations in general? How do the control actions documented here flow down from the NGAO observing operational concepts (OOCD)? The section on AO Control Sequencer (5.13) should in my opinion walk through observing operations in some detail and describe how the control system meets the needs of the operations. Maybe this is covered in another document (if so it needs a reference)?

An alternate set of documents detail the AO and Laser sequences, including the initialization, configuration, acquisition, and shutdown of the system. These documents were put in the supplemental material links on the Twiki, but unfortunately were not linked in the document.  The operator interface are currently being investigated by other members of the NGAO team and will be combined for the PD review.

Page 8 - The “template” (section 3, 3.1) has an odd hierarchy. Is section 3.1 a template for several subsequent subsystems? There is no section 3.2. I’m confused how to interpret this section.

Section 3.1 was to define the pattern that will be used to document each subsystem. That is:


Description


Interface



Inputs



Outputs


Control Loops


Devices

We will reorganize how this is presented to make the template more understandable.

Page 10, Figure 2: the designator “uplink tip/tilt” (UTT) should probably be considered obsolete. There is no planned high-speed real-time link between the AO RTC and the laser system.

Corrected. We had used an old diagram and didn’t update it fully.

Page 18, third sentence of section 4.4.1. Should say “does not refer to real-time control…”

Corrected.

Page 20. Are dichroic in/out, flip-in folds (acquisition), really non-tracking motion devices rather than discrete position devices? It seems this motion is fundamentally different than, say, that of focus stages.

Yes but we consider them the same because they have encoders that need to be homed before we attempt to position. And we position them to in / out based on a encoder value.  Its true we could use a limit switch to do the same but then we’d have no knowledge of where they are when they’re not on a limit.
Page 26. Figure 6. – There is a distinction to be made about the type of RTC interface. For example the RTC interface to the low order DM is a high bandwidth connection to the RTC, while the “RTC Interface” to the image rotator is not really an RTC interface but an interface to the non-RTC controller that processed averaged tip/tilt mirror data provided by the RTC, determined the twist component, and figured out how to correct the rotator.

In both cases the RTC Interface object represents the non-realtime NGAO / KCSF RTC Controller (not the actual RTC Control Processor). Similarly the Low-Order DM Controller is an NGAO representation of the actual DM, which provided simple controls to power on / initialize the device through the RTC Interface. Input and output from the RTC Interface is non-realtime KCSF communication.

Page 28. Acquisition system sections need to be completed.
Page 30. Reference to up-link tip-tilt. The laser tip/tilt control is in the LGS WFS, not at the laser facility

Corrected.

Page 31. Halt – The RTC will need to be “notified” (set into an appropriate alternative sync pulse generating mode) before halting a WFS camera.

Noted. A high priority for us is to understand and document the RTC interface and control sequence.

Page 32. Start of section 5.4.3. Should read “…in part or in full…”

Corrected.

Page 33. Why are tomography and point-and-shoot tip/tilt offloads treated differently?

Because of the offloading control loops. A single offload loop is used to offload tip-tilt / rotation for the four tomography WFS to the BGS Tip-tilt and Asterism Rotator (the patrolling WFS are not considered in this calculation.) The patrolling WFS each implement their own offloading loop to their associated Point and Shoot arm. We believe this technique will imporve the offloading effectiveness and make the system more flexible in the event of hardware problems. These control loops are detailed in greater depth in supplementary material still being produced.
Page 34 Section 5.5. “The LGS WFS alone though do not provide information about the focus of the system” is not true. The LGS WFS provides atmospheric focus information. The LOWFS provide the blind mode information, which consists of the 8 tip/tilt degrees of freedom that can’t be measured by the 4 LGS WFS. It makes up for these with 6 NGS tip/tilt measurements and one focus measurement. The 8’th degree of freedom is non-physical: twist.

Understood. This statement has been corrected.

Page 37. Section 5.5.4.1 – What portion of the software system is responsible for computing the LOWFS pickoff arm positions given the positions of the guidestars?

The LOWFS Composite (under the control of the AO Control Sequencer) is responsible for calculating the position of the LOWFS pickoffs and ensuring they don’t obstruct the other pickoffs or the science field.

Page 38. I’m not sure what a TWFS Rotator is.

The rotator was removed in the latest design update, but was not discovered until after the document was posted.

Page 46. Section 5.9 - There needs to be a component of the AO control system software that prepares RTC parameter sets. These are the inputs to the RTC that “control” it (define its operating mode). They are transmitted to the interface via the RTC’s Conrol Processor (CP). The parameter sets needed by the RTC are documented in KAON 695 and the method of loading them described in KAON 696. I am presently working on a KAON that describes the algorithms that that are needed to convert monitored conditions, AO calibration offsets, and desired RTC operating modes into RTC parameter sets. These algorithms will need to be performed on a fairly responsive computer in the AO control system (in order to, for example, keep up with changing seeing conditions). The output of the RTC, again interfaced to the AO control system via the CP, provides, at low data rate, anti-aliased low-pass filtered versions of every dynamic variable in the RTC. An AO control computer will need to convert this data to values that would be used in offloading control loops (finding the twist component of the LOWFS readings to drive the rotator for example).

Thanks for the information and references. We will review these documents and design the RTC Control interface. 

Section 6 (Laser)

Are there control loops dedicated to laser wavelength control (I guess one would be needed for each of the laser units)?

Currently there is no control loop for the laser wavelength control.  This is normally done by a laser operator. 
Do the laser pulse rate or pulse width need control loops?

Again this would normally be done by a laser operator.

Is there a monitor and data-logging function for the laser power?

Assuming this information is exposed through the laser interface subsystem yes we can have monitoring and data logging functions.

Is there a provision for monitoring laser beam quality? Is there a control loop placeholder in case anything could be done about it?

Again, this is normally done by a laser operator and no control loops have been mentioned.
