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Example: Integrated Simulation Testbed for an Autonomous Spacecraft Approaching an Unexplored Small Body

Objectives
To develop multi-mission foundational control structures for reasoning about cross-domain 
uncertainties for core survival functions under adverse conditions: coupled thermal, power, and 
communication constraints under large positional and attitude uncertainties due to external 
(environmental) and internal factors (spacecraft degradation). The objectives for FY22 are:
1. Understand the autonomy-pull in the recently released 2023–2032 Planetary Science and 

Astrobiology Decadal Survey (PSDS)
2. Develop an adequately detailed concept of operations for a representative spacecraft exploration 

scenario
3. Assess via simulation the degree of resilience that can be achieved by state-of-the-art technologies

Background
Autonomous systems need to reason
about and reconcile onboard 
information to establish situational 
awareness before taking actions. 
This work establishes onboard and 
real-time knowledge for a traditionally 
ground-intensive operation that uses 
old information: the approach of and 
landing on a small unexplored body. 

Significance/Benefits to JPL and NASA
This research enables operations in new environments where a priori knowledge is limited. 
The PSDS recommendation to include  Phase E/F costs within the Discovery cost cap 
underscores the need for more productivity and cost-effective operations, which autonomy 
enables once it has been developed, matured, and demonstrated sufficiently in flight. 


