Proposed Metrics for the Evaluation of SGM's Effectiveness

Observatories have defined metrics in many different ways to track their various processes and contributions to the scientific community. 
We have proposed a set of metrics to evaluate if the following goals of SGM are being achieved:
· reduce the  time taken to change/implement  observing strategies in response to scientific events

· decrease time spent on maintaining science programs, thus increasing the time spent on scientific analysis

Baseline measurement of these metrics is scheduled to begin with the fall 2003 semester of SMARTS observing. 

There are two types of metrics that we want use. The first are operational metrics which will quantitatively measure the amount of time spent on various tasks. If SGM is successful, the total hours spent in rote work which deals with the planning and maintaining of a science program should go down, and certainly the amount of time spent on planning and processing vs. scientific analysis should decrease. 

The second metric is scientific success. This is a more subjective measure, yet it will be effective in measuring SGM’s successes as perceived by a scientist. This metric is important because scientists, especially astronomers, are culturally and politically averse to risk when it comes to automation.  They remain leery of expert/automation systems and are not yet convinced that their unique goals can be effectively and accurately captured and executed. 

Each of these metrics we plan to track and group by:

· investigator / observation planners / observatory operations

· observing program

· status of SGM ( not yet implemented, running in parallel/advisory capacity, running in full)

Operational Metrics:

1. Hours spent on an observing program by type of work being performed:

· observation planning (establishing, then maintaining a science program's detailed observation plan)

· data processing of observations taken

· scientific analysis of observations

2. Response times to a scientific event
· Detection time:  time between making an observation made containing a science event that results in a change to observing strategy to the detection of that event.

· Reaction time: time between detection of the event and the taking of implementation of revised campaign strategy (publication of a revised observing schedule, or schedule time of first image of revised strategy)

3. Image Relevance – investigators' rating of images on a scale of 0 to 4:  
· 0 – bad image (unable to perform any scientific analysis), 
· 1 – valid image, but with no scientific value to the program,
· 2- minor scientific value (may contribute or help confirm to the program's objectives but is not a key image in program's success), 
· 3 – significant value (image is an important part of the program's scientific value), 
· 4 – breakthrough image ( a key image contributing to new scientific discovery)

4. Observing efficiency – ratio of observing time spent on scientific observations by their measure of image relevance.
Scientific Metrics:
When a program is first defined, the investigators will define a measure of success that may be unique to their type of program.   They will then set a base value for that metric that represents the level that defines a "successful" program.  This will vary by program.  For the three programs identified as use cases for the SMARTS collaboration we might have:


- X-Ray Binaries:  


Calculate the number of images necessary at the desired time resolution required to observe a full cycle.  The program would be "successful" if say, 95% of the images necessary were made.  



Calculate the number of outbursts detected prior to being identified (and notified) by any space-based mission.  1 or more of these in a single semester would be successful.


- Supernova monitoring:   

Track the amount of scientists' hours spent on the program.   SGM's contribution would be successful if this amount of labor were reduced by xx%. 


- Gamma ray burst monitoring:

Calculate the number of observations made on GRB's within the same night of an alert being received.   (Only GRB alerts received after the initial daily schedule were delivered would be included).
For all programs:  prior to the start of an observing program, calculate the predicted number of images expected to be made in the course of the campaign.   As the campaign is being performed, update this number based on images still required to complete the program.    Compare the number of images originally expected, to the end-of-semester expectations, and to the end-of-semester actual number of images obtained.    This would be useful for evaluating how effective SGM is a re-prioritizing between programs in response to science goals.










