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High-level Design and Formal Verification
of Face Display Using Timed Automata

KiyOHARU TAaGAwA, ™! Yusuke TakaHAsHIT!
and Toru Katof!

A high-level design and formal verification method of the face display system
is proposed. The face display system performs the animation of human’s faces
synchronizing with the states of an arbitrary target system. The model of the
face display system is composed of two hierarchical parts called the kansei-model
and the hyougen-model respectively. The kansei-model represents the transi-
tion of human’s feelings. On the other hand, the hyougen-model represents
the transition of human’s faces. Both the kansei-model and the hyougen-model
are defined by using timed automata. Furthermore, the target system is also
modeled by using timed automata. Then a model checking tool based on the
temporal logic of CTL (Computation Tree Logic), i.e., UPPAAL, is used to
verify the reachability, the safety and the liveness properties of a whole system
into which the face display system and the target system are integrated.
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Fig.2 Function of robot TA.
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Fig.3 Dislay of image on robot TA.
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Fig.9 Shot from surprise to joy.
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Fig.11 Model of loop type shot (ShotL).
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Fig. 12 Class diagram of face display and robot TA.
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for(int k=0; k<n; k++){
int z = t[k];
face = f[k];
while(z > 0 && emo == e){
repaint () ;
try{
Thread.sleep(Ts);
}
catch(InterruptedException ee){};
z=—3;
}
if(emo != e) break;

}

013 000O0o0ooooooooo
Fig.13 Program of flow type shot.
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