
Tracciamento di diagrammi di Bode 

Marcello Farina 



Fondamenti di Automatica                       Marcello Farina    

Forma di Bode 

𝐺(𝑠) =
𝜇

𝑠𝑔
 (1 + 𝑠𝜏𝑖)𝑖

 (1 + 𝑠𝑇𝑖)𝑖

 (1 + 2𝜁𝑖𝑠/𝛼𝑛𝑖 + 𝑠
2/𝛼𝑛𝑖
2 )𝑖

 (1 + 2𝜉𝑖𝑠/𝜔𝑛𝑖 + 𝑠
2/𝜔𝑛𝑖
2 )𝑖

 

𝐺(𝑗𝜔) =
𝜇

(𝑗𝜔)𝑔
 (1 + 𝑗𝜔𝜏𝑖)𝑖

 (1 + 𝑗𝜔𝑇𝑖)𝑖

 (1 − 𝜔2/𝛼𝑛𝑖
2 + 2𝑗𝜁𝑖𝜔/𝛼𝑛𝑖)𝑖

 (1 − 𝑠2/𝜔𝑛𝑖
2 + 2𝑗𝜉𝑖𝜔/𝜔𝑛𝑖)𝑖
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Carta semilogaritmica 
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Carta semilogaritmica 
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Diagrammi del modulo 

𝐺 𝑗𝜔 |𝑑𝐵 = 20 log10 |𝜇| − 20𝑔 log10 |𝜔  
 

+ 20 log10 |1 + 𝑗𝜔𝜏𝑖|𝑖 - log10 |1 + 𝑗𝜔𝑇𝑖|𝑖  
 

+ 20 log10 |1 − 𝜔
2/𝛼𝑛𝑖
2 + 2𝑗𝜁𝑖𝜔/𝛼𝑛𝑖|

𝑖

 

− 20 log10 |1 − 𝜔
2/𝜔𝑛𝑖
2 + 2𝑗𝜉𝑖𝜔/𝜔𝑛𝑖|

𝑖
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6 

𝐺 𝑠 =
1

𝑠𝑔
 

g=2 
g=1 

g=0 

g=-1 

g=-2 
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7 

𝐺 𝑠 = 1 + 𝑠 
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8 

𝐺 𝑠 =
1

1 + 𝑠 
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9 

𝐺 𝑠 = 1 +
2𝜉𝑠

𝜔𝑛
+
𝑠2

𝜔𝑛
2
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10 

𝐺 𝑠 =
1

1 +
2𝜉𝑠
𝜔𝑛
+
𝑠2

𝜔𝑛
2
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11 

𝐺 𝑠 =
−10𝑠(1 + 𝑠)

(1 + 10𝑠) (1 + 0.1𝑠 + 0.01𝑠2)
 

ESEMPIO 



Fondamenti di Automatica                       Marcello Farina    

Diagrammi della fase 

∡𝐺 𝑗𝜔 = ∡ 𝜇 − 𝑔∡ 𝑗𝜔  
 

+ ∡(1 + 𝑗𝜔𝜏𝑖)𝑖 - ∡(1 + 𝑗𝜔𝑇𝑖)𝑖  
 

+ ∡(1 − 𝜔2/𝛼𝑛𝑖
2 + 2𝑗𝜁𝑖𝜔/𝛼𝑛𝑖)

𝑖

 

  

− ∡(1 − 𝑠2/𝜔𝑛𝑖
2 + 2𝑗𝜉𝑖𝜔/𝜔𝑛𝑖)

𝑖
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13 

𝐺 𝑠 =
1

𝑠𝑔
 

g=2 

g=1 

g=0 

g=-1 

g=-2 
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14 

𝐺 𝑠 = 1 + 𝑠 
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15 

𝐺 𝑠 = 1 − 𝑠 
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16 

𝐺 𝑠 =
1

1 + 𝑠 
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17 

𝐺 𝑠 =
1

1 − 𝑠 
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18 

𝐺 𝑠 = 1 +
2𝜉𝑠

𝜔𝑛
+
𝑠2

𝜔𝑛
2
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19 

𝐺 𝑠 = 1 +
2𝜉𝑠

𝜔𝑛
+
𝑠2

𝜔𝑛
2
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20 

𝐺 𝑠 =
1

1 +
2𝜉𝑠
𝜔𝑛
+
𝑠2

𝜔𝑛
2
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21 

𝐺 𝑠 =
1

1 +
2𝜉𝑠
𝜔𝑛
+
𝑠2

𝜔𝑛
2
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22 

𝐺 𝑠 =
−10𝑠(1 + 𝑠)

(1 + 10𝑠) (1 + 0.1𝑠 + 0.01𝑠2)
 

ESEMPIO 
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Esercizi 



Fondamenti di Automatica                       Marcello Farina    

24 
ESERCIZIO 1 

𝐺 𝑠 =
0.1𝑠(1 + 𝑠)

1 + 5𝑠 2(1 + 0.2𝑠)(1 − 0.1𝑠)
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25 
ESERCIZIO 2 

𝐺 𝑠 =
100(1 + 10𝑠)

𝑠 (1 + 𝑠)2
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26 
ESERCIZIO 3 

𝐺 𝑠 =
50(1 + 0.4𝑠)

 (1 + 10𝑠)(1 + 0.2𝑠 + 𝑠2)
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27 
ESERCIZIO 4 

𝐺 𝑠 =
50(1 + 0.4𝑠)

 (1 + 10𝑠)(1 + 0.6𝑠 + 𝑠2)
 


