Hybrid Automata

Simulated



Definition

e Formal model of a hybrid system.
e Transition system that is extended with
continuous dynamics



Tuple

Specifies
discrete

— A hybrid automaton H is a tuple H = (Q, V. f. Init, Inv,0, G,R.X, i), dynamics
* O=1,..... q,/ is a finite set of discrete states (control locations); —

o @ S Ox0 is the transition relation; continuous
[ dynamics & its

limitations
Necessary to
synchronize
different systems.

* Init € OxR" is the set of initial states.;




Thermostat (Model & Simulation)
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Scilab vs Uppaal

Scilab Uppaal

e (Continuous Discrete

e Numeric Graph Directed Graph
e Visual Output Traced Query
e Simulation Verification




Discrete Dynamics

Scilab Uppaal

Function:
[y1,y2]=proxy(ul u2 u3 u4)
+ 1/z




Continuous Dynamics

Scilab Uppaal

handleHeat(x)

B set continuous linear system parameters

A matrix |-1 |
Bmatix |2 |
Cmatrix |1 ' |
Dmatrix |0 |
Initial state |0 |

(xd = Ax+
= Cx+Du |



Invariants

Scilab Uppaal

0 Function: o0
) [y1,y2]=proxy(ul u2 u3ud)

x<=MAX
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