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The scheduling or autonomous planning is one of the 
areas of artificial intelligence (IA), which develops the 
process to define the sequence of actions to achieve 
the objectives established through computational 
methods. 
 
Through an initiative of the ESA (European Space 
Agency) emerges the SPASS (Software Product 
Assurance for Autonomy Spacecraft on-board), a 
project that resulted in a job that recommends 
extensive testing and use of simulation techniques, 
with application of two software components, the 
plausibility checker and bag security, proposed by 
(Blanquart, 2004). 
 
The purpose of this paper is to show a theoretical 
approach to implemente a plausibility checker and 
safety bag as described by (Blanquart, 2004). 

According to the recommendations proposed in the 
work "Software Safety Supervision On-board 
Autonomous Spacecraft" (Blanquart, 2004) two 
generic software components are defined: 
 
• Plausibility checker 

The plausibility checker is a software component 
responsible for supporting the validation of 
plans in ground stations before they are sent to 
systems in space environment, as shown in 
architecture Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

•Safety Bag 
This component will be responsible for 
supporting the decision of the onboard 
computer for execute the flight plan based on 
current conditions. architecture of the safety bag 
can be observed in Figure 2. 

Figure 1 - Architecture of plausibility checker 
(Blanquart, 2004) 

Figure 2 - Architecture of safety bag 
(Blanquart, 2004) 

3. APPROACH FOR VALIDATION OF 
PLANS 

The proposed makes use of Finite State Machines 
(FSM) to model the planning and its various 
possibilities of states and transitions. 
 
The application of such techniques has focused on 
the validation of flight plans of satellites from INPE, 
however, for this article was used as a case study a 
classical problem of planning, The World of Blocks. 
 
The proposed approach makes use of FSM 
techniques for modeling and generating the 
validation of plans generated by autonomous 
systems. The Figure 3 shows the beginning of the 
modeling to the problem of case study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the example shown in Figure 3, the transition table 
generated can be observed in Table 1. 

Figure 3 - Graph of states of a plan to the problem of 
The World of Blocks 

The generation of plans for validation has been 
performed with the tool JPlavis FSM. (Pinheiro, 
2011). 
 
The tool JPlavis FSM's main objective is the 
automatic generation of tests from a finite state 
machine. The generation is based on algorithms of 
reduction the FSM known such as method W (Chow, 
1978), Wp (Fujiwara, Von Bochmann, Khendek, 
Amalou, & Ghedamsi, 1991), UIO (Sabnani & 
Dahbura, 1988) , HSI (Petrenko, Yevtushenko, 
Lebedev, & Das, 1993) e SPY (Simão, Petrenko, & 
Yevtushenko, 2009). 
 
Given the initial state of the system the tool JPlavis 
FSM is capable of generating all possible plans for 
FSM described. The results obtained for the case of 
study, the World of blocks, can be observed in Table 
2. 

States / 
Events #A AB AC #B BA BC #C CA CB 

q0  q0  q0  q0  q0  q0  q0  q1  q0  q0  

q1  q2  q1  q12  q1  q1  q1  q1  q0  q1  

q2  q2  q1  q12  q2  q6  q3  q2  q8  q10  

q3  q3  q4  q3  q2  q6  q3  q3  q3  q3  

q4 q3  q4  q4  q4  q4  q4  q4  q4  q4  

q5  q5  q5  q5  q5  q5  q5  q6  q5  q5  

q6  q6  q6  q6  q2  q6  q3  q6  q6  q5  

q7  q7  q7  q7  q8  q7  q7  q7  q7  q7  

q8  q8  q8  q8  q8  q8  q7  q2  q8  q10  

q9  q10  q9  q9  q9  q9  q9  q9  q9  q9  

q10  q10  q10  q9  q10  q10  q10  q2  q8  q10  

q11  q11  q11  q11  q12  q11  q11  q11  q11  q11  

q12  q2  q1  q12  q12  q11  q12  q12  q12  q12  

Table 1 - Table of transition states 

1. INTRODUCTION 

2. SOFTWARES COMPONENTS 

From the transition table is constructed the state 
machine shown in Figure 4, using Mealy for 
representation. 

Figure 4 - Mealy FSM representing the problem 

Method Plans 

W 210 

HSI 129 

SPY 44 

UIO 117 

Table 2 - Test results generated by JPlavis FSM 

4. CONCLUSION 
The algorithms generated all possible plans for FSM 
described, regardless of the end state. However to 
meet the main requirement of the planner (from an 
initial goal, shall be able to plan to achieve the final 
goal) it is necessary that the algorithms are changed 
including the restriction to be selected only the plans 
that include final goal. 
 
The plausibility checker would be completed with 
this implementation and can be used to verify the 
plans on the ground stations. 
 
The method for the plausibility checker can be used 
in the safety bag. However, the approach changes 
slightly due to the dynamic characteristic of the, the 
purpose of including a safety bag on-board computer 
is to make the actions of the plan are evaluated in 
real time, therefore the initial state is changed, 
assuming is position. 
 
The validation should not be performed in the plan 
as a whole, but only on the next action. 
To this should be evaluated if the next action that the 
system want to run is within a valid set of actions 
that should be checked against plans generated by 
the method. 
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