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Abstract: Adopting finite abstraction for the formal analysis and design of control systems is prevailing recently. By
applying finite abstractions, we develop two methods for constructing the controller for systems with disturbances so that
these systems will satisfy temporal logical specifications. To this end, we first introduce the “weaken” transformation
function and the “strengthen” transformation function for the temporal logical specifications. By using the “weaken”
transformation function, we develop a method to construct the controller forcing the controlled systems with disturbances
to approximately satisfy the specifications. Then, we use the “strengthen” transformation function to develop another
method to construct the other controller enforcing the controlled system to exactly satisfy the specifications. We compare
these two methods with some existing methods in modern literature, and find out the advantages and application scopes of
these methods. Finally, a simulation example is presented to demonstrate the validity and different application scopes of
these two methods.
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Fig. 3 Outer approximation of reachable set of X

associated with voltage input
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&1 T(X)635 408K 7
Table 1 Some transitions of 7'(X)

a,b

q——4q ai,b1 ai,by ai,bs
q0 g8 g8 g8
qa—’b>q/ a2,by  a2,ba  a2,bs
9 q16 q16 q16
qiq/ a1,br  a1,b2  ai,bs
qs q9 q16 q16
qiq/ asz, b1  a3,b2 a3, b3
q9 q16 q16 q16
O=X.
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Fig. 4 The trajectory satisfying the specification ¢

approximately
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Fig. 5 The trajectory satisfying specification (2 exactly
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