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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
AO-Intrument Operations Optimization, Performance Prediction,


Real-Time Optimization, Instrument Environment Monitoring

WBS Element Number:
3.4.2.2, 3.4.2.2.1, 3.4.2.2, 3.4.2.2.3
Work Package Lead:
David Le Mignant

Work Package Participants:
E. Johansson, D. Gavel, M. van Dam, R. Flicker?

1. Work Scope

WBS Dictionary Entry: 
3.4.2.2  AO-Instrument Operations Optimization:  Define the requirements, the method and the interfaces to ensure optimal science data quality and science observing efficiency as a function of the science program.
3.4.2.2.1  AO-Instrument Performance Prediction:  Define method and interfaces to predict instrument performance in a given parameter space, given a set of observing parameters. This should include the AO performance (SR, EE, etc) as well as observing efficiency (open-shutter time, dither, read-out). Particularly, explore the possibility of using these tools on the science use cases, characterizing the tools during the commissioning phase and using them to monitor the system performance  (see below).
3.4.2.2.2  AO-Instrument Real-time Optimization:  Define method and interfaces required to ensure a constant monitoring of the AO performance metrics and optimize this metrics as a function of observing and atmospheric conditions (seeing, elevation, Na density, GS brightness) and the science drivers (SR, EE). This process is to be real-time, automated and the tune-up parameters should be saved for each target.
3.4.2.2.3  AO-Instrument Environment Monitoring:  Define the method and design the interfaces to record and monitor environment data which would impact directly and indirectly the science operations and the science data quality, including Na density and profile, relevant atmospheric turbulence parameters, sky transparency, % humidity, instrument optics and outside temperatures, etc
2. Inputs:
The work scope of this WBS needs to be reviewed against the WSPS for AO Non-real Time and RTC System Operations (WBS 3.2.4 and WBS 3.2.5) for consistency.  The key assumptions used as starting points for this WBS element will be flowing down from the SCRD (KAON 455), the SRD (KAON 456) and the FRD (KAON xxx). These three documents will be our primary references. Other references that may provide inputs for this WBS are KAON 463 (“Assessment on current LGS operations”), KAON 476 (“Observing Models Trade Study”), the Observing Scenarios (documented in http://www.oir.caltech.edu/twiki_oir/bin/view.cgi/Keck/NGAO/NGAOObservingScenarios) . We will also have topical discussions with current LGS observers, the Keck Observatory staff (software and operations), and the Instrument Working Group to explore the modules and details for the pre-observing interfaces.  The interface specifications and design developed in this WBS should be fully consistent with both the architecture and the specifications designed (in parallel) for the tools and interfaces listed under WBS 3.4 (Pre-Observing Interfaces, Observing Interfaces, Operations Optimizations) and particularly with the non-real-time aspects of WBS 3.2 (AO operations) and 3.3 (Laser operations).
3. Products:
The products of this WBS element will include a manual that will present a design for the tools and a flexible design to facilitate inclusion of new modules as the science instruments are defined. The manual will include a  summary of the interface requirements, and describe an architecture that will meet the requirements. We will provide a detailed list of the requirements, I/O parameters, algorithms, etc, for the functions and graphical tools. Particular attention will be given to interfacing with AO non-RTC and RTC tools developed under WBS 3.2.  

4. Methodology:
At this point, we propose the following procedure for meeting the goals of the WBS element.  1) Assemble and summarize the requirements from the referenced document above; 2) Check Requirements and Allocate Functions with respect to AO and Laser Operations; 3) Document a preliminary design that will detail the architecture between tools from other WBS  and includes functions, graphical tools and user interfaces for this WBS; 3) Provide a detailed description and/or discussion for each function required for the Operation Architecture. 

5. Estimate of effort:
Very very very preliminary: The work will be performed by D. Le Mignant (~50 h) as WBS lead, in collaboration with E. Johansson (~30 h) working on WBS 3.2,  D. Gavel, M. van Dam and R. Flicker ?? 
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