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1.1 HYBRID SYSTEMS DESCRIPTION 
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Model    Cont. Dynamics. Discrete D.  Control action 

Alur-Henzinger   LN  DT  DT      DC   

Antsaklis-Lemmon  LN  DT  DT      CTD  

Branicky    NL  DT  DT      CT   DC  

Deshpande-Varaiya  NL  NDT NDT      CT   DC  

Tittus-Egard   LN  DT  DT      DC  

Sifakis-Maler   NL  DT  NDT      DC 

 

Where: LN Continuous dynamics expressed  in linear models. 

  NL Continuous dynamics expressed  in non linear models 

  DT Deterministic behaviour.  NDT Non deterministic behaviour. 

DC Control action over  discrete, variables CT over continuous. 

  CTD Control action over discretized continuous variables. 
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1.3 THE CLASS OF ANALYSED HYBRID SYSTEMS  
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2.2 LINEAR HYBRID MODEL  
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2.4 LOCAL MODEL FUSION WITH TAGAKI-SUGENO MODEL 
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- -  Model  wat er   

 

var  

 x , z, y :  st opwat ch;  

 

aut omat on model  

 

sync l abs: open,  c l ose;  

 

i ni t i al l y on_0 & y=10 & x=0 & z=0;  

 

l oc r et _on:  whi l e z<=5 wai t  { dz i n [ 2, 3] ,  dx=0}  

 when z=5 do { z ' =0}  got o on_0;  

 

l oc on_0:  whi l e x<=10 wai t  { dy i n [ 2, 3] ,  dx i n [ 1, 3/ 2] ,  dz=0}  

    when x=10 do { x'  = 0}  got o on_1;  

 when Tr ue sync c l ose do { x '  = 0}  got o r et _of f ;  

 

l oc on_1:  whi l e x=0 wai t  { dy=0,  dx=0}  

  when Tr ue sync c l ose got o r et _of f ;  

 

l oc r et _of f :  whi l e z<=5 wai t  { dz i n [ 2/ 3, 2] ,  dx=0}  

 when z=5 do { z ' =0}  got o of f _0;  

 

l oc of f _0:  whi l e x<=10 wai t  { dy i n [ - 3, - 2] ,  dx i n [ 1, 3/ 2] ,  dz=0}  

 when x=10 do { x'  = 0}  got o of f _1;  

 when Tr ue sync open do { x'  = 0}  got o r et _on;  

 

l oc of f _1:  whi l e x=0 wai t  { dy=0,  dx=0, dz=0}  

  when Tr ue sync open got o r et _on;  

end  
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aut omat on cont r ol l er  

 

sync l abs: open,  c l ose;  

 

i ni t i al l y enj egat ;  

 

l oc enj egat :  whi l e y<=16 wai t { }  

 when y=16 sync c l ose got o par at ;  

 

l oc par at :  whi l e y>=6 wai t { }  

 when y=6 sync open got o enj egat ;  

end 
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i ni t _r eg : = l oc[ wat er ]  = on_0 & y=10 & z=0 & x=0;  

f i nal _r eg : =  y<=3 |  y>=19;  

 

 

b_r eachabl e : = r each backwar d f r om f i nal _r eg endr each;  

pr i nt  b_r eachabl e;  

 

i f  empt y( b_r eachabl e & i ni t _r eg)  

  t hen  

    pr i nt s  " I mpossi bl e" ;  

  el se 

    pr i nt s  " Can do" ;  

endi f ;  

 

pr i nt  t r ace t o ( b_r eachabl e & i ni t _r eg )  us i ng b_r eachabl e;  
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Number  of  i t er at i ons r equi r ed f or  r eachabi l i t y:  3 

Locat i on:  of f _1. par at  

     x  = 0   & y  >= 19 

Locat i on:  of f _0. par at  

     x  <= 10   & y  >= 19 

Locat i on:  r et _of f . par at  

     y  >= z + 14   & z  <= 5   & y >= 12 

Locat i on:  on_1. enj egat  

     x  = 0   & y  <= 3 

|   

     x  = 0   & y  = 16 

Locat i on:  on_0. enj egat  

     x  <= 10   & y  <= 3 

|   

     z  <= 2   & 3x <= y + 14   & y  <= 16 

|   

     3x <= y + 14   & 3y <= 4x + 8 

Locat i on:  r et _on. enj egat  

     3z + 2y <= 21   & z  <= 5   & y <= 16 

|   

     9x <= 2z + 3y + 32   & y <= 16   & z  <= 5 

 

Can do 

====== Gener at i ng t r ace t o speci f i ed t ar get  r egi on ======== 

Ti me:  0. 00 

Locat i on:  r et _on. enj egat  

     x  = 0   & z  = 0   & y  = 10 

- - - - - - - - - - - - - - -  

 VI A 2. 50 t i me uni t s   

- - - - - - - - - - - - - - -  

Ti me:  2. 50 



� � �

� � ��������� � �

� � � � � � � �

Locat i on:  r et _on. enj egat  

     x  = 0   & z  = 5   & y  = 10 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

  VI A:  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Ti me:  2. 50 

Locat i on:  on_0. enj egat  

     x  = 0   & z  = 0   & y  = 10 

- - - - - - - - - - - - - - -  

 VI A 2. 00 t i me uni t s   

- - - - - - - - - - - - - - -  

Ti me:  4. 50 

Locat i on:  on_0. enj egat  

     x  = 2   & z  = 0   & y  = 16 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

  VI A:  c l ose 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Ti me:  4. 50 

Locat i on:  r et _of f . par at  

     x  = 0   & z  = 0   & y  = 16 

 ============ End of  t r ace gener at i on ============ 

 

 

================================================================ 

Max memor y used =     0 pages =        0 byt es =   0. 00 MB  

Ti me spent       =       0. 10u +      0. 02s =       0. 12 sec 

t ot al  

================================================================ 
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