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Development of a Semi-Autonomous Underwater Vehicle

Kyeong-Ki Kim* + Hyeung-Sik Choit - Sam-Sang You#* - Ju-No Seo**

Abstract : This paper is mainly concerned with the development of the semi-autonomous
underwater vehicle(SAUV). Underwater vehicles are affected by external disturbances
due to the sea conditions such as currents and waves when it is performing various
missions. In this paper, we present a design scheme of the SAUV system with
mathematical models. Also, we present a control system including motion control of
motors and main controller and a communication based on CAN method for interrelated
control between the controllers and actuators.
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Table 1 Total and modular resistance force for SAUV

Ttem Diameter | Rssistance
(mm]) (V)
Body 330 9.3
Cylinder for .rnain 120 193
actuator
Cylinder for vertical
actuator 211 6.55
Balast tank 200 3.42
Total resistance force 20.5
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Fig. 2 Waterproof design of cylinder cover and
motor rotor
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Fig. 5 Motor controller
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Table 2 Properties of Motion Controller

Parts Part name Function
PWM, Encoder
MCU TMS320LF2407A |counter, UART,
Timer., GPIO
Level _
Shifter T41LVHT4245 3.3V {-) 5V
DeadTime Dual Precision
Generator CD4538 Monostable

2 EgolHE FF R Alojr]dA Alojga
g &l et £8¥=E= PWMA B8 A wa A%
of uwtgt PWM FEI® (Duty rate)ol ¥l &
o] REd HYE FHFIT

B =7oA = Power Transistersd H3x] 3
2E 745t 2B =eo|HE Fig. 63 o] F
A A Zs A

15
Motor Power

P

Direction
(Motor}

Fig. 6 Motor driver

32 ct=2| DSPZEe| CAN S

oo REA Y DSP9 3hube] Master DSP
7He] E&A A4S M E MEYZ F2)
TFA= ook ok, Sk TE Ak HE
&3t MEYAE 74 & A$ 529 A
HolA A HI EHHEE- H
oz sl FF Aol Fze] Yooew =
43 F7F ok I8 CAN 4L o] &3kod o}
2] DSPzte] HEY A BAE FHSA T Az
A A" CAN T4 78 DSP240741 =3
ol & CAN ZEEHE ALY £54
HYEE ol 43 Full CAN AEEHE FYslo
CPU ®3& 48 st

Master DSPoll A4 dlolE Zk& CAN E4l v~
Fell 9AF9 Z+zke) Motor Control DSPE #

RS

gmmtddA Yol ghsl 2] #3164, 2007. 9 / 787



152 AA7 -

A} 1Del s F3tes doly [t o} BEE 7§
gk ol AlEY 4l €8 Master DSP+
A AFE XS we) FFH|Y SR
A gl3ted CAN B4 WA 2ol 3¢ DSPE &
a4 @3 HelHg HUF7|T s EEA
DSP7t @otAl =219 dloje gt 7ix7tRg Hrth
Atk

ESHOE FAS & 4

33 dM 74 & Hof

gna|E HA

SAUVe 91218 Zo] AR 3L Sl 2719
Tilt(71€71) MMt 4 60m7A &4 715
dHAA I 0~360° 9 SAHAEAEZ A
CompassAAE ol &34t +3F A SAUVY A
o #E5 93 CCD 7t A RRe) s

o] sirh. Table 394 Zt AMES 23T
Table 3 Sensor of SAUV
Sensor Model Output
Tilt sensor SA1l Analog
Depth sensor P-100 Analog
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Camera Water eye 500
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Rolling control 4.0 0.2 0.4
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