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	ACTIONS

	Agenda 

Day 1: 27-Jan-2010
14:00
Introduction, agenda
14:15
Task 5: Mission Architecture and Task 2: Observing techniques 



WP 2420: Mission Architecture supervision, DEOS [GIS]


WP 2110 Observing Techniques, DEOS [IAPG]


WP 2120 Instrument Concepts, TAS-I


WP 2121 Measurement Technologies, ONERA

17:00
Discussion


Day 2: 28-Jan-2010
9:00
Task 3: Mission analysis and attitude and orbit control concepts 



WP 2210 Mission Analysis, DEIMOS


WP 2220 Attitude and Orbit Control Concepts, TAS-I

10:30
Task 4: Simulation Tool 



WP 2310 End-to-END Simulator Design and Implementation, TAS-I


WP 2320 Variable Gravity Model, DEOS [IAPG]


WP 2330 Backward Module, DEOS

12:00   Task 5: Mission Architecture Outlines / Discussion and Conclusions


WP 2410 Architecture Definition and Trade-Off, TAS-I 


Discussion and Conclusions

	

	WP 2420: Mission Architecture supervision [presented by DEOS on behalf of GIS]
Quick-look analysis of Grace-like pair formation is presented. Main finding is that performance improves with distance of satellites up to 100 km. d=50-100 km will be taken as baseline from now on. Error budget allocations will be revised accordingly.

Otherwise dependency of performance on measurement sensitivity, altitude, inclination, etc is as expected. Analysis of systematic errors must wait for a full numerical simulation. 

	

	WP 2110 Observing Techniques [presented by DEOS on behalf of IAPG]
Work plan is discussed. Task 1 (translation of science requirements identified in TN1 into observation requirements) and Task 2 (translation of gravity potential requirements into SST, GNSS and accelerometer sensor requirements) are becoming urgent. They will receive a first definition by PM2 (mid-March).

	

	WP 2120 Instrument Concepts [TAS-I]

Requirements placed on the accelerometer may be relaxed due to the longer baseline up to 100 km. TAS-I will propose a new allocation consistent with that and GOCE accelerometer technology.

	#1 TAS-I PM2

	TAS-I to check with GIS that the same definition of PSD (unilateral) is being used.
	# 2 TAS-I 1wk

	Orbit requirements are to be reviewed. Strict maintenance of a given repeat cycle is not required. A possible solution, to be studied, is a repeat cycle of around 1 month (dictated by the spatial resolution) with a subcycle of a few days (dictated by the time resolution).


	

	Much fewer orbit options are available with very short repeat cycles (few days) than with longer cycles (20 days and up). This aspect is to be assessed with a view to the lifetime and orbit maintenance needs.

  
	

	Approach so far has been to assume a given range of characteristics of the orbital systems and instruments and derive from them a mission performance assessment. The reverse approach ought to be tried too, i.e. to proceed from a geophysical signal spectrum (applying to the phenomena one wants to address, e.g., hydrology) to the required instrument noise requirements.

 
	

	Analysis of GOCE star tracker data shows many harmonic terms at low frequency that might possibly be removed by modeling. This aspect is to be pursued in more detail (not only for the star trackers). Requirements on amplitude of the harmonic terms (daily, seasonal…) should be identified, depending on their effect on the gravity field.
	

	WP 2121 Measurement Technologies [ONERA]

A review of accelerometer technologies in use and under development is presented.
Limiting effects on the performance are discussed.

In the GOCE accelerometer, testability on the ground leads to some limitations. However, GOCE experience suggests that ground testability should not be given up.    

Ways to improve performance at low frequency are discussed. Limiting effect is temperature stability. Temperature sensitivity of bias could in principle be reduced by provisions such as test mass materials with same CTE as the casing, removing the gold wire, in flight calibration. 
	

	Day 2
	

	WP 2210 Mission Analysis [DEIMOS]

From a scientific viewpoint, repeat cycles shorter than 1 month should be avoided to prevent a too poor spatial resolution (minimum distance between tracks inside the cycle shall be at least 50 km). In addition it is preferable to have short-duration (~5-7 days) sub-cycles inside the main cycle. Hence, skipping orbits (sub-cycles inside the fundamental repeat cycle) are preferable than drifting orbits (progressive filling of the inter-track gap corresponding to the fundamental repeat cycle). Science team to define constraints on the repeat cycles for the orbit design.

With two satellite pairs, it is preferable to have skipping orbits for both pairs, rather than one pair with just a long repeat period and the second one with just a short repeat period (as in Bender’s scenario).

A constant altitude mission for one satellite pairs is in principle preferable from a scientific viewpoint, but two satellite pairs flying at different altitudes could be beneficial for providing also a “vertical sampling” of the gravity field. Science team to define the preferred altitude range.

From a scientific viewpoint a polar (or near polar) inclination is preferable than a sun-synchronous inclination because of the coverage of the polar caps (fundamental for the ice sheets melting monitoring in Antarctica, TBD in Greenland). On the other hand, a synchronous inclination could be sufficient for other applications (like hydrology). Science team to define the preferred orbit inclination as function of the applications.


	AI #3
30/02/2010

AI #4
30/02/2010

	WP 2220 Attitude and Orbit Control Concepts [TAS-I]

Refine the requirements definition and breakdown by performing more parametric analysis. In particular: i) reduce the noise of the satellite-to-satellite metrology assuming to match the best laser frequency stability achieved on ground; ii) increase the noise level of the non-gravitational distance measurement.

The assumptions on the formation perturbation (especially the differential bias) shall be reviewed and the formation control approach/parameters consequently reviewed. The objective it to limit as much a possible the non-gravitational accelerations applied to the satellites for formation control even at low frequency.
The laser beam pointing function can be moved in principle from a “Beam Steering Mechanism” to the attitude control of the Satellite 1 without impacting the attitude stability requirements set on Satellite 1. The actual feasibility of this solution will then depend mainly  on the thruster performance. To be assessed.


	

	WP 2310 End-to-END Simulator Design and Implementation [TAS-I]

Variable gravity model not strictly necessary for generating the inputs for the Scientific End-to-End Simulator. However, its introduction in the Industrial E2E Simulator in progress and almost completed.

Interfaces between Industrial E2E Simulator and Scientific E2E Simulator has been established and consolidated. Just some inconsistencies on the satellite attitude reconstructed from the quaternions passed from the Industrial E2E Simulator to the Scientific E2E Simulator have to be solved.


	

	WP 2320 Variable Gravity Model [presented by DEOS on behalf of IAPG]

The variable gravity model will be improved by removing unrealistic hydrology trends present in the present version, even if not strictly necessary for the gravity field retrieval analysis. 


	

	WP 2330 Backward Module [DEOS]
Very first indications from 1-day test run indicates that the accelerometers are the limiting factors in retrieving the long-time scale (low frequency) phenomena.
	

	
	

	The next progress meeting will be held at TU Delft on March 25th (TBD).
	

	Attachments

1. Science team presentation charts NGGM_PM1_ScienceTeam.pdf

2. Engineering team presentation charts NGGM_PM1_EngTeam.pdf

3. ONERA presentation NGGM_PM1_WP2121.pdf

	

	
	


	ACTIONS
	DATE

	Origin
	N°
	Status
	Description
	Actionee
	Due

	SD-MI-AI-1082
	1
	Open
	TAS-I to revise error allocation consistently with baseline length of 100 km.
	TAS-I
	PM2

	
	2
	Open
	TAS-I to check with GIS that the same PSD definition is used
	TAS-I
	5/02/2010

	
	3
	Open
	Science team to define constraints on the repeat cycles for the orbit design
	DEOS
	PM2

	
	4
	Open
	Science team to define the preferred altitude range
	DEOS
	PM2
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