
LAMPIRAN A 

PEMODELAN DINAMIKA KAPAL  

 

Dinamika kapal dimodelkan berdasar dari spesifikasi kapal. 
Kapal yang digunakan adalah kapal PKR KRI Diponegoro Kelas 
SIGMA.  Berikut spesifikasi umum dari kapal PKR KRI 
Diponegoro Kelas SIGMA: 

 
Lpp = 90.71 m 
B = 13.02 m 
T = 3.75 m 
∆ = 1818 ton 
U = 14 m/s 
CB= 0.41 
XG = 2.25 
𝐴𝛿  = 3.14 m2 
r  = 12.28 m 
m’= 0.00000654 

   
Pemodelan dilakukan berdasarkan model matematik ysng  
diturunkan Nomoto: 
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Berdasar spesifikasi yang diketahui, koefisien-koefisien tak 
berdimensi dengan notasi (’) dapat diketahui. 
  

𝒀′𝒗  𝒀′𝒓  𝑵′𝒗  𝑵′𝒓  
-0.00603 -0.000303 -0.0000834 -0.000321 

𝒀′𝒗 𝒀′𝒓 𝑵′𝒗 𝑵′𝒓 

-0.00843 0.00248 -0.00322 -0.00164 
𝒀′𝝏 𝑵′𝝏 𝑰′𝒛 𝑰′𝒓 

12.566 -6.283 0.00099 0.00099 
 
Kemudian dapat dibentuk menjadi matrik sebagai berikut: 

M'= 𝑚′ − 𝑌′𝑣  
𝑚′ . 𝑋𝐺 − 𝑁′

𝑣 
 

𝑚′ . 𝑋𝐺 − 𝑌′
𝑟 
 

𝐼′𝑧 − 𝑁′𝑟  
M'= 0.00603 0.000303 

0.0000835 0.00131 
 

N'= −𝑌′𝑣  𝑚′𝑢′ − 𝑌′𝑟  
−𝑁′𝑣  𝑚′ . 𝑋𝐺 . 𝑢′ − 𝑁′𝑟  

N'= 0.00843 -0.00239 
0.00322 0.00164 
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Matrik di atas dilinierisasi menjadi 
M= m'11 x L/U^2 m'12 x L^2/U^2 

m'21 x L/U^2 m'22 x L^2/U^2 
M= 0.00264 0.012 

0.0000365 0.0519 
 

N= n'11 /U n'12 x L/U 
n'21/ U n'22 x L/U 

N= 0.000585 -0.015 
0.000223 0.0103 

 
Determinan dari matrik M dan N adalah sebagai berikut: 

det(M) 0.0001366      
det(N) 0.00009397      

 
Persamaan di bawah ini digunakan untuk mencari fungsi transfer 
kapal berdasar pada pehitungan di atas. 
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T1T2 T1 + T2 KR KRT3 
14.539 5.907 403.378 1060.369 

 
Sehingga dapat diperoleh model dinamika kapal Ferry: 
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LAMPIRAN B 

PEMODELAN GANGGUAN KAPAL 

 

 
Gangguan yang digunakan pada tugas akhir ini adalah 

gelombang laut state satu sampai tujuh. Gangguan gelombang 
laut bersifat mendorong kapal saat berlayar di lautan. Pemodelan 
gangguan gelombang lau state satu sampai tujuh adalah sebagai 
berikut: 

 
Kode Deskripsi Ketinggian (m) 

0 Calm (glassy) 0 
1 Calm (rippled) 0-0.1 
2 Smooth (wavelest) 0.1-0.5 
3 Sligth 0.5-1.25 
4 Moderate 1.25-2.5 
5 Rough 2.5-4 
6 Very rough 4-6 
7 High 6-9 
8 Very High 9-14 
9 Phenomenal >14 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

 
 
 
 
 
 



 

 

Gangguan Gelombang Sea State 1, Calm Water (0-0,1m) dan 
Gangguan Gelombang Sea State 2, Smooth Water (0,1-0,5m) 
 𝜔0 =

2𝜋

𝑇
 = 2 (3,14)

2,5
 = 2,512 

 𝐾𝜔  = 2  𝜔0 m 
  = 2 (0,1)( 2,512)(3,16) 
  = 1,8086  

ℎ 𝑠 =
𝐾𝜔𝑠

𝑠2 + 2𝜔0𝑠 + 𝜔0
2
 

ℎ 𝑠 =
1,8086𝑠

𝑠2 + 2 0,1 (2,512)𝑠 + (2,512)2
 

ℎ 𝑠 =
1,8086𝑠

𝑠2 + 0,5024𝑠 + 6,31
 

 
Gangguan Gelombang Sea State 3, Slight Water (0,5 – 1,25m) 
dan Gangguan Gelombang Sea State 4, Moderate Water (1,25 
– 2,5m) 

𝜔0 =
2𝜋

𝑇
 = 2 (3,14)

6,5
 = 0,966 

 𝐾𝜔  = 2  𝜔0 m 

  = 2 (0,1)( 0,6105)(3,16) 
  = 0,6105  

ℎ 𝑠 =
𝐾𝜔𝑠

𝑠2 + 2𝜔0𝑠 + 𝜔0
2
 

ℎ 𝑠 =
0,6105𝑠

𝑠2 + 2 0,1 (0,966)𝑠 + (0,966)2
 

ℎ 𝑠 =
0,6105𝑠

𝑠2 + 0,1932𝑠 + 0,933
 

 
Gangguan Gelombang Sea State 5, Rought Water (2,5 – 4m) 

𝜔0 =
2𝜋

𝑇
 = 2 (3,14)

8,5
 = 0,738 

 𝐾𝜔  = 2  𝜔0 m 

  = 2 (0,1)( 0,738)(3,16) 
  = 0,4664 



 

 

ℎ 𝑠 =
𝐾𝜔𝑠

𝑠2 + 2𝜔0𝑠 + 𝜔0
2
 

ℎ 𝑠 =
0,4664𝑠

𝑠2 + 2 0,1 (0,738)𝑠 + (0,738)2
 

ℎ 𝑠 =
0,4664𝑠

𝑠2 + 0,1476𝑠 + 0,544
 

 
Gangguan Gelombang Sea State 6, Very Rought Water (4 – 
6m) dan Gangguan Gelombang Sea State 7, high Water (6 – 
9m) 

𝜔0 =
2𝜋

𝑇
 = 2 (3,14)

10,5
 = 0,598 

 𝐾𝜔  = 2  𝜔0 m 

  = 2 (0,1)( 0,598)(3,16) 
  = 0,3779 

ℎ 𝑠 =
𝐾𝜔𝑠

𝑠2 + 2𝜔0𝑠 + 𝜔0
2
 

ℎ 𝑠 =
0,3779𝑠

𝑠2 + 2 0,1 (0,598)𝑠 + (0,598)2
 

ℎ 𝑠 =
0,3779𝑠

𝑠2 + 0,1196𝑠 + 0,346
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

LAMPIRAN C 

PEMODELAN ROLL DAMPER 

 

 

𝑀𝑣 + 𝑁𝑣 + 𝐺𝜂 = 𝐵𝑢       
Dimana 𝑣 =  𝑣, 𝑝, 𝑟 𝑇 dan 𝜂 =  𝑦, 𝜙, 𝜓 𝑇  adalah keadaan dan 
𝑢 =  𝛼, 𝛿 𝑇  adalah vektor kontrol 
 

𝑀 =   

𝑚 − 𝑌𝑣 −𝑚𝑧𝐺 − 𝑌𝑝 𝑚𝑥𝐺 −  𝑌𝑟 
−𝑚𝑧𝐺 − 𝑌𝑣 𝐼𝑥 − 𝐾𝑝 𝑚𝑥𝐺 −  𝐾𝑟 

𝑚𝑥𝐺 −  𝑁𝑣 𝑚𝑥𝐺 −  𝑁𝑝 𝐼𝑧 −  𝑁𝑟 

   

 

𝑁 =  

−𝑌𝑣 −𝑌𝑝 𝑚𝑢𝑜 − 𝑌𝑟
−𝐾𝑣 −𝐾𝑝 −𝑚𝑧𝐺𝑢𝑜 − 𝐾𝑟

−𝑁𝑣 −𝑁𝑝 𝑚𝑥𝐺𝑢𝑜 − 𝑁𝑟

      

 

𝐺 =  
0 0 0
0 𝑊𝐺𝑀𝑇

      0
0 0 0

        

 

𝐵 =  

𝑌𝛼 𝑌𝛿
𝐾𝛼 𝐾𝛿

𝑁𝛼 𝑁𝛿

    

 

𝒀′𝒗  𝒀′𝒓  𝑵′𝒗  𝑵′𝒓  
-0.00603 -0.000303 -0.0000834 -0.000321 

𝒀′𝒗 𝒀′𝒓 𝑵′𝒗 𝑵′𝒓 

-0.00843 0.00248 -0.00322 -0.00164 
𝒀′𝜹 𝑵′𝜹 𝑰′𝒛 𝑰′𝒓 

12.566 -6.283 0.00099 0.00099 
𝑲′𝜹 𝒀′𝒑 𝑲′𝒑 𝑵′𝒑 

-0.02375 
𝑲𝜶 

0.001 

0.000062 
𝒀𝜶 

0.001 

0.000062 
𝑵𝜶 

0.001 
𝑲′

𝒗  

0.000062 
𝑲′

𝒑  

0.000006 



 

 

𝒀′
𝒑  

0.000006 
 

𝑵′
𝒑  

0.000006 
0.000006 𝑲′

𝒗 

0.00006 
 

𝑀 =   
1818.007 9544.49 9544.5
0.000028 0.00098 0.000028
9544.50 9544.49 274037.2

   

 

𝑁 =   
0.0102 0.000062 26179.203

0.000062 0.000062 0.000433
0.00321 0.000062 1374440.802

   

 

𝐺 =   
0 0 0
0 2.94 0
0 0 0

   

 

𝐵 =   
0.001 12.566
0.001 −0.0237
0.001 −6.283

    

 
𝜙 𝑠 =

−0.07𝛿 𝑠 +0.003𝛼 𝑠 −0.8𝑟 𝑠 

0.001𝑠2−0.00006𝑠+2.94
  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

LAMPIRAN D 

 

PEMODELAN SIMULINK SISTEM STABILISASI 

RUDDER ROLL TANPA GANGGUAN 

 



 

 

 

 Pemodelan Subsistem Rudder 

 
 

 Pemodelan subsistem Roll Damper 



 

 

 LAMPIRAN E 

 RULE BASE KONTROL LOGIKA FUZZY 

  

  

 1. If (e is NB) and (r is PB) then (Rudder is NB) (1)  
 2. If (e is NB) and (r is PM) then (Rudder is NB) (1)  
 3. If (e is NB) and (r is PS) then (Rudder is NB) (1)  
 4. If (e is NB) and (r is Z) then (Rudder is NB) (1)  
 5. If (e is NB) and (r is NS) then (Rudder is NM) (1)  
 6. If (e is NB) and (r is NM) then (Rudder is NS) (1)  
 7. If (e is NB) and (r is NB) then (Rudder is Z) (1)  
 8. If (e is NM) and (r is PB) then (Rudder is NB) (1)  
 9. If (e is NM) and (r is PM) then (Rudder is NB) (1)  
 10. If (e is NM) and (r is PS) then (Rudder is NB) (1)  
 11. If (e is NM) and (r is Z) then (Rudder is NM) (1)  
 12. If (e is NM) and (r is NS) then (Rudder is NS) (1)  
 13. If (e is NM) and (r is NM) then (Rudder is Z) (1)  
 14. If (e is NM) and (r is NB) then (Rudder is PS) (1)  
 15. If (e is NS) and (r is PB) then (Rudder is NB) (1)  
 16. If (e is NS) and (r is PM) then (Rudder is NB) (1)  
 17. If (e is NS) and (r is PS) then (Rudder is NB) (1)  
 18. If (e is NS) and (r is Z) then (Rudder is NS) (1)  
 19. If (e is NS) and (r is NS) then (Rudder is Z) (1)  
 20. If (e is NS) and (r is NM) then (Rudder is PS) (1)  
 21. If (e is NS) and (r is NB) then (Rudder is PM) (1)  
 22. If (e is Z) and (r is PB) then (Rudder is NB) (1)  
 23. If (e is Z) and (r is PM) then (Rudder is NM) (1)  
 24. If (e is Z) and (r is PS) then (Rudder is NS) (1)  
 25. If (e is Z) and (r is Z) then (Rudder is Z) (1)  
 26. If (e is Z) and (r is NS) then (Rudder is PS) (1)  
 27. If (e is Z) and (r is NM) then (Rudder is PM) (1)  
 28. If (e is Z) and (r is NB) then (Rudder is PB) (1)  
 29. If (e is PS) and (r is PB) then (Rudder is NM) (1)  
 30. If (e is PS) and (r is PM) then (Rudder is NS) (1)  
 31. If (e is PS) and (r is PS) then (Rudder is Z) (1)  



 

 

 32. If (e is PS) and (r is Z) then (Rudder is PS) (1)  
 33. If (e is PS) and (r is NS) then (Rudder is PM) (1)  
 34. If (e is PS) and (r is NM) then (Rudder is PB) (1)  
 35. If (e is PS) and (r is NB) then (Rudder is PB) (1)  
 36. If (e is PM) and (r is PB) then (Rudder is NS) (1)  
 37. If (e is PM) and (r is PM) then (Rudder is Z) (1)  
 38. If (e is PM) and (r is PS) then (Rudder is PS) (1)  
 39. If (e is PM) and (r is Z) then (Rudder is PM) (1)  
 40. If (e is PM) and (r is NS) then (Rudder is PB) (1)  
 41. If (e is PM) and (r is NM) then (Rudder is PB(1)  
 42. If (e is PM) and (r is NB) then (Rudder is PB) (1)  
 43. If (e is PB) and (r is PB) then (Rudder is Z) (1)  
 44. If (e is PB) and (r is PM) then (Rudder is PS) (1)  
 45. If (e is PB) and (r is PS) then (Rudder is PM) (1) 
 46. If (e is PB) and (r is Z) then (Rudder is PB) (1)  
 47. If (e is PB) and (r is NS) then (Rudder is PB) (1)  
 48. If (e is PB) and (r is NM) then (Rudder is PB) (1)  
 49. If (e is PB) and (r is NB) then (Rudder is PB) (1)  

 

 


