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Abstract: For way-point tracking of an autonomous underwater vehicle, a state feedback controller was designed by using pole

placement scheme in discrete time domain. In the controller, 4 state variables were used for regulating the depth of the vehicle

in z direction, and 3 state variables, for steering the vehicle in xy plane. Assuming constant speed of AUV, we simplified the

design of the way-point tracking system. The proposed controller was simulated by MATLAB/Simulink using 6

degree-of-freedom nonlinear model and its performance of way point tracking was shown to be fulfilled within 1 m,

nevertheless the proposed controller is quite simple and easy to implement compared to sliding mode controller.
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1. AUV .

Fig. 1. Appearance of AUVprototype.

1. .

Table 1. Specification of Electronic system.

Model Specifications

Main controller

32bit ARM1179JZF-667Hz

128MB Flash, 128MB RAM

WLAN, USB, RS232, SPI

OS : Windows CE 6.0 pro

Motor controller
ATxmega128-A1

PWM, DAC, ADC, RS-232

Sensor processer
TMS320F28335

RS-232, SPI, ADC

RF modem

Probee ZS10

2.4GHz Frequency band

250 kbps Data rate

1.6km using 5 dBi dipole antenna

Battery pack1 16.0 Ah 25.9V 7 Cells

Battery Pack2 7.5 Ah 25.9V 7 Cells
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상태궤환 제어III.
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Fig. 2. Coordinate system.



1268 권 순 태 백 운 경 강 인 필 최 형 식 주 문 갑, , , ,

  













   
   
   
   

(9)

 
















→

( 
) , AUV

.

(   )

(10) .

     (10)

(  ) . AUV

,

2

.

축 제어를 위한 선형모델 및 극배치2. XY

≃,  ( ), ≃ ≃  , AUV

 3

(11)

[10].












 


  

  



























 
 

  
  





































(11)


   

 


 


,

, 0.1 ZOH (12)

.

  












  
  
  

 














(12)

  

,

.

≃ ,

≃ .

(  )

( )

(13) ,

(  ) .

    (13)

시뮬레이션IV.
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Double clicking "Variable initialization" 

and clicking Run begins AUV simulation.

At the end of the simulation, 

XY graph, XZ graph, depth graph, and XYZ graph appear.

tested in Matlab R2010a
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Fig. 3. Simulator usingMATLAB/Simulink.
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Fig. 4. Diagram of AUV.
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Fig. 8. Surge, sway, and heave speeds of AUV.
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Fig. 9. Control input to AUV.
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Fig. 5. Trajectory of AUV.
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Fig. 6. Control result in  direction.

7.  .

Fig. 7. Control result in  plane.
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Fig. 13. Trajectory of AUV.
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10. AUV roll, pitch, yaw .

Fig. 10. Roll, pitch, and yaw angle of AUV.

11. AUV .

Fig. 11. Trajectory of AUV.

12. AUV .

Fig. 12. Trajectory of AUV.
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