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Abstract : A waypoint tracking algorithm(WTA) is designed for Unmanned Surface Vehicle( USV) in which water-jet system is installed
for propulsion. To control the heading of USV for waypoint tracking, the steering nozzle of water-jet needs to be controlled. Firstly, target
heading is calculated by using the position information of waypoints input from the land control center. Secondly, the command for the
steering nozzle of water-jet is calculated in real time by using the heading and the rate—of~turn(RROT) from magnetic compass. In this
study, in order to consider the drift angle due to external disturbance such as wind and wave, the course of ground(COG) can be used
instead of heading at higher speed than a certain value. To test the performance of newly-designed WTA, the tests were carried out
in actual sea area near Gwang-an bridge of Busan. In this paper. the sea trial test results from WTA are analyzed and compared with
those from manual control and those from commercial controller.
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1. M 2 F7NUAVY) A 715S ZH5aA, AAFFEEHE A &
A e s —‘uj”odﬁ kg 731 9l ThMoire, 2003).
Fol=AM(USY, Unmanned Surface Vehicle)2 -ror‘?_’ﬂ‘i,L FUoll = el "FAs e AT E
9] 7152 qASAY, FHA e FAe] a5 FE AW HATE FaYE %141 Usvey Mk 7hsds gl
T2 98 ALEAEY, 92 2FIAY, AeAeE A 3 (Son et al, 2004), 20009 5] A FE RiEH & AL 3
£ Auke gulsts, do] oF 15m-15m, A ok 05t-9t Aol A “AAMNREA A7) AL oA 20099744 USV €
o] Muteg FA vk ArhMoire, 2003). AgstE 9 Aol A Flwl, RIB(Rigid Inflatable
USVE Hgoll TAHESZ AME-817] f18te] Aite] Al€= Boat) AlEAl digh o °H°3 AlEE B3l 2Tl AT
R, 152 SPARTAN Z2AE9 X ok Autel d vl VK& &, 2007 €& 5, 2006).
Ag 22 o] &3HA, HF-9 “‘?‘ﬂzﬂoﬁ-r% & Sahar, K B =RelAe, "4 ’\]84 M2 e 2, YAl €A
HAolu} SAke] 7|Ho A fAc s 2ET 5 e A2E  H RBIEHY FA5LS4AE 98 ARH 4 Ao dngE
== Aotk SPARTANS A&y A4S wigoz, & dA5 0451 Aol BaH FAANE A3 WHFAAE
HAAQE HR, 744, AF3 3A FA445-4U00V) 2§98 g |Hld Aoj7is g s =, A" AR

AR 0 &34(R 3] Y), namsun76@moerirekr 042)868-7278
x A3 9] hkyoon@changwon.ackr 055)213-3683

- 35 -



F4 Aol dudEe AFey] s Ak Feda IH & o], Fo A e XA A& o)FF(Autonomous
ol A FH4BANLE HH 5k, AN AFE 95197, o] Control Level)o]t}. Table 20014 HE ule} o] FAAAY
HE 28 e FA Aold FEA71E AR A4S AEAFES A 10BAR FEAM AL YrHDeyst
o} vlaste] R et al, 2006). ol¢} ZL A&EE SAATY 23 dAdS
7H3 JEdl, AEE7E RE5E Al oEste], 94 45

2. B20| £AM(USVY) Aojsh 2 FHHE E8o] Fedh, 847 EAY B2

‘o] HolAH, dA DA L] HHE WS F g Hof, A

RHIB(Rigid Hull Inflated Boat) 2% £a]9= RIB AMute =7 293 Eobxlok shri(Huntsberger and Buzzell, 2008).
AA7E EFE s FHAY FFAle o3 B4G2 B)o)l 7t

S8t3, A F oj= Rolglm o]Hoto] Lol £E¢d  Table 2 Levels of autonomy

o] Attt AT W&o, #AAE TR/PHE 2d AZ/  [Level|Level Description Decision-Making Ability
FMg 5 olel Fopl AgHm vk B, mze [ 1 [Remote Control None

SPARTAN Z 2 Eo|A 2402 RIBE F-o84340], Aad 5 Remote  Control ~ w/|Reporting of basic health and

vehicle state knowledge [state of vehicle
Auto Navigation System (ANS)-

A&e =33 vt 9ltH(Thomsen et al.,, 2007).

External Preplanned
3 m)i(s::n PAnned  mmanded steering based on
Table 1 Principal dimensions of RIB-type USV externally planned path
led, f 1
Length 9.6 m (overall) Knowledge of local and Local plan/replan world model
ngt — 4 Iplanned path . . .
79 m (rigid) . correlation with local perception
33 m (overal) environment
Breadth 20 m (rigid) 5 Hazard avoidance or{Path planning based on hazard
Max. Speed - > 35 knots negotiation estimation
Diesel E/G : Volvo Penta Object'(%etectiont Planning and negotiation of
(KAMD43P) 6 Jrecognition, avoidance or complex terrain and objects
Propulsion system ) ) ) negotiation
Waterjet : Hamilton jet
( 13) . Robust planning and negotiation
HJ2 Fusion of local sensors

7 of complex terrain, environmental
and data .\ .
conditions, hazards, and objects

Advanced decisions based on
Cooperative operations  |shared data from other similar
vehicles

Collaborative reasoning, planning,

Collaborative operations .
and execution

Total independence to plan and

Full autonomy implement to meet defined
objectives

=AU e R & RUSVY &845e Fold H=a

AL, 30l ARE ukH ANPE 5 Y ARE 3

o e
N

il

7

Folth ulgb, B AL AEE 3¢ TN
A 34 Ao] YneEe AASAHE 5, 2004).
7] e, deae A
o 3F3t= ﬁ]?]o] I Ao

ARPMO. 2 Hz—]g},_,—_y a7}

Fig. 1 Photograph of RIB-type USV(RUSV)
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Table 4 Scenarios for waypoints tracking test

Scenario No. Speed of RUSV
WT14 10 knots
WT23 20 knots

Fig. 8 An example photograph of waypoint tracking test
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Fig. 9 Trajectory results of waypoint tracking by Waypoint Tracking
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Table 5 Mean value of track-off distance and standard

deviation

Speed 10 knots 20 knots

D¢ ™ Mean | Standard | Mean | Standard
Tracker .. ..

Value (L) | deviation(L) | Value (L) |deviation(L)
WTA 05 1.7 0.2 2.3

NAVMAN 19 39 47 32
MANUAL 0.8 1.6 05 1.1
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Fig. 14 Comparison of bucket usage index in waypoint

tracking experiments
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