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Abstract—Diponegoro  University Robotic Development
Center, Roboboat Team, is ready to look for a new innovation
coming in this 4.0 generation where everything is based on
autonomous needs. The vehicle that Aterkia is bringing to 2018
AUVSI Roboboat Competition is an autonomous ship designed
effectively for energy usage. Not only that, it also provides a
drone coorperation which | also a new step to take the game to
another level.

Keywords—arduino mega, arduino nano, apm 2.8 (drone),
raspberry pi 3, esc seaking 90A, motor brushless, logitech c310,
ultrasonic

I. INTRODUCTION

Roboboat Universitas Diponegoro is a place to apply
research and development in the robotic field based on the
improvement of maritime technology globally with amassing
potential collages in Universitas Diponegoro.

Roboboat UNDIP Team is divided into 3 divions with
total of 25 members (16 eligible members, volunteers,
alumnies and 2 lectures) Mainly mechanical, electrical, and
official. The mechanical division mostly handle designing,
production, and engines installations which will be used in
competitions, such as: design and analysis, ship production,
propultion, and machinery. The electrical division is
responsible for programming and autonomous system
appliance used in the competition. Namely: Image processing,
automation, hardware, telemetry and software engine. The last
one is the official division, it handles the needs related to
human resources and outside links such as: website making,
public relation, media creative, project manager, and
sponsorship. ATERKIA is a ship designed by Roboboat
UNDIP Team. This ship uses autonomous system to enroll in
Roboboat Technology Competition held by AUVSI and also
KKCTBN which is a competition for Fast Autonomous Boat
held by Kemenristekdikti. Achievements obtained by our team
before are:

6t place and Best Design of Cost Performance in 4
International Roboboat Competition 2011.

Hull Form Design Award 5wt International
Competition (AUVSI) 2012

Roboboat

Il. COMPETITION STRATEGY

Making a clear timeline is one of the first steps taken by
Aterkia Diponegoro team. The first is to study the roboboat
rule. The team tried to understand every mission in the rule,
then understood the ship's specification requirements and
drones. The second is to start designing ships and drones that
will be used to conquer every mission. Not only the hardware
components designed, but algorithms candidate which are
generally designed. Third, the work of shipbuilding and
drones. Components that have been designed starting to be

assembled, ranging from mechanics, sensor placement,
actuators, switches, to wiring. The design of the algorithm has
also begun to be implemented to the coding. Fourth, testing
and trial. Trial is done to perfect the algorithm so that the ship
& drone able to run efficiently and run in various conditions
during the race.

1. DESIGN CREATIVITY

For its architectural design, it adopts from a Cruise Ship
type boat with some modifications such as the foundation for
drones. In its engineering system, the ship is designed using
two motors for propulsion with no rudder. What distinguishes
this ship with other ships is its hull form, which when viewed
from above has a wide deck and fused like a monohull ship
while its hull form is a catamaran hull form. We chose this
design with several considerations, including consideration of
the stability of the ship, the extent of deck to put the
components, as well as consideration of better speed.

Aterkia-03 uses hull with catamaran type. This is the third
type of hull used in this research. The catamaran hull selection
consideration is that the hull has sufficient width so there is
plenty of room for the component and has better stability than
the monohull. The design was inspired from the USNS
millinocket (T-EPF-3) vessel which is a logistics ship for the
benefit of US Army and USMC. This ship can travel speeds
up to 40 knots. This proves that the catamaran boat design has
a good ability in stability and capable of spurring a relatively
high speed

Aterkia-03's design philosophy itself is a blend of balance
and speed in which the ship is designed to meet the needs of
adequate space, has sufficient stability and can go with the
desired speed.

Name Aterkia-03

Type Catamaran

Length 125|cm
Beam 50|cm
Height 15|cm
Draft 10]cm
cb 0.368




displacement

22.6|kg

VS

15]kn

A. Curve Section Area

C. Sheer Plan

D. Ship’s Characteristic

Displacement 22.6] kg
Volume (displaced) 22049.02[cm”3
Draft Amidships 10fcm
Immersed depth 10[cm
WL Length 125|cm
Beam max extents 50|cm
on WL

Wetted Area 8690.32|cm”2
Max sect. area 265.69|cm”2
Waterpl. Area 5045.27|cm”2

Prismatic coeff. (Cp) 0.692

Block coeff. (Cbh) 0.368

Max Sect. area coeff. 0.598

(Cm)

Waterpl. area coeff. 0.842

(Cwp)

LCB length 51.67[from zero pt.
(+ve fwd) cm

LCF length 56.37[from zero pt.
(+ve fwd) cm

LCB % 43.06|fromzeropt.
(+vefwd) % Lbp

LCF% 46.973|fromzeropt.
(+vefwd) % Lbp

KB 6.38|cm

KG fluid Olcm

BMt 4447 cm

BML 201.9]cm

GMt corrected 50.85|cm

GML 208.28[cm

KMt 50.85|cm

KML 208.28|cm

Immersion (TPc) 5.171|tonne/cm

MTc 0.392|tonne.m

RMat1ldeg= 20056.45(kg.cm

GMt.Disp.sin(1)

Length:Beam ratio 2.404

Beam:Draft ratio 4,992

Length:Vol*0.333 4.279

ratio

Precision Medium |66 stations

IV. EXPERIMENTAL RESULTS

Since the team members are students, the usual water
trials are conducted every empty hour between classes and
holidays. For simulation, the team used a simulation when
designing ship mechanics. We rarely use simulations for
image processing purposes because of the limited team's
software.

In order to reach the target, we do more trials in the water.
When there is a deadlock (the ship can not work properly) in
the water trial, we will research some methods from various
reference sources. By researching from some of the reference
sources we found we could find a solution to solve the
problem.

A. Hydrostatic Curve

Define abbreviations and acronyms the first time they are
used in the text, even after they have been defined in the



abstract. Abbreviations such as IEEE, SI, MKS, CGS, sc, dc,
and rms do not have to be defined. Do not use abbreviations in
the title or heads unless they are unavoidable.
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B. Hydrostatic Result
DraftAmidships | 000 | 141 | 222 | 333 | 444 | 556 | es7 | 778 | 889 | 1000
1 D ko 0.0000 | 08251 | 2524 4373 6300 8304 1047 13.05| 17.00 22.60
2 Heel deg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o0
3 Draft at FP cm 000 1A 222 333444 556 667778 889 10.00
4 Draft at AP cm 0.00 111 222 333444 556 667 7.78| 8.89] 10.00
5 Draft at LCF cm 0.00 141 222773334445k 6eT | 778|889 10.00
5 Trim (+ve by stern) cm 000 "0.00 000 " 0.00 000 0.00 0.00 "0.00 000 " 0.00
7 WL Length cm 000 11362 11449 11457 11462 11464 11466 11467 | 11488 11469
8 Beam max extents on 000 4921 4986 4970 4978 4983 4986 4989 4991  49.92
9 Wetted Area cm2 0.00 | 1439.84  2057.51  2598.86 | 3135.04 | 3692.97 4284.48 525928 | 7527.48 | 839521
10 Waterpl. Area cm'2 0.00 133593 | 1577.30 | 1662.43  1719.07 1822.55 199178 269662 | 459611 504527
1 Prismatic coeff. (Cp) 0000 0567 0683 0713 0725 0732 0737 0712 0686 0724
12| Block coeff. (Cb) 0000 03861 0516 0569 0598 0596 0554 0289 0336 0385
13 Max Sect. area coeff. ( 07411 08171 0851 0871 08541 0817 0467 0542 0598
14 Waterpl. area coeff. (C| 0.000 0711 0734! 0738 0744 0744 0721 ‘0475 0804 0881
15 LCB from zero pt. (+ve | -849.40 | 574371 '52351 51381 '81.05| 5090 5077 's0.46| '50.51 | 5167
16 LCF from zero pt. (+ve | -549.40 | 50.83| 49.96 | 5018 5040 5038 5017 4862 5314 8637
17 KB cm 160.93 0.73 1.37 1.97 2.56 3.15 3.76 4.45 5.38 6.38
18 KG cm 10.00 | "10.00 | 10.00 | 10.00| 10.00 | 10.00| 10.00 . 10.00| 10.00 | 10.00
19 Bt em 0.00 172500 270.56 | 162.64 | 11579 '91.20 1 7617 '65.99 | 's7.66 1 44.47
20 | BMLcm 0.00 | 1190.19 | 490.06 | 301.09 | 217.43 | 175.10 | 153.06 | 191.15 | 221.93 | 201.90
21 Gift cm 150.93 1715737126193
22 GML em 150.93 1 1180.91 | 481.43
23 Kiit em 16093 172873 271,93 | 16461 | 11838 94357 7993 7044 €302 50.85
24 KHL cm 160.93 | 1190.61 | 491,43 303.08 | 219.99 : 208.28
25 (TPc) tonne/ | 0,000 0001 "0.002 | 0,002 0.002] 0.002 0.002 0.003 0.008
26 WTc tonne.m 0,000 0000 "0.000 0.000 0000 0.000 0.000 0.000 0.000 0.000
27 RM at 1deg = GMt.Disp. 0.00 10.31 11.54 11.80 1191 12.22 1278 13.77 1573 | 16.11
28 Max deck ion de | 0.0000 | 0.0000 | 0.0000 | '0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000
29 | Trimangle (+ve by ster | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
C. Stability Graphic
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Stability Result

""""d;";"’“"' 00 | 10 | 20 | %0 | 40 | o0 | 00 | 700 | w00 | sa0
CE 0 19 3B 3% 47 Sk 5% 64 oM 6%
7| Avea under GZ v fom 510 el o deg 0000 104% 006 T8 T1AGGT  166T28. 22576 231 6N 411008
T |Oipacenentia WEHB UB UR ME MB W UR. WR HR
T |Datarpen W hE NE 7E BN BN RE 0% W2
T |oataApen W BB 9% 76 BN %N RE W% 02
5 |iLewghon 027 TS 10605 10203 WTT1 T1eB 11469, 11469 11283 1040
T | eammaxetens on il cm W% AN BN AG WD BE B BF UK
% |eted Area o2 G716 13668 135000 16175 (6575 | 16AG0 | oGO0 THGTA . 1RES8  133K00
S| Walepl Avea o2 S0225 16T 11299 W46, SE2Th SATEN 101025  TS061 1086 | 12T
10| Pnate coef (0] 07 0B 036 OE9 O%2. 0781 0761 070 079 0EB
| Blockcoet () 05T Ao 1 1% 10 08T0; 07 063 059 058
| LCB fomzetop (v fud) e GT WIS STe. ST ST G Sim. Se GAd
T8 |LCF fomzero . (e ) om T B% 59 A S SE S 5% 5B 06
Tl deok ncinatin deg 0000 100000 20000 300000 480000 | 500000 600000 700000 830000 30000
15 |Tmange (s by o) deg 00000 00000 00000 00000 00000 00000, 00000, 00000, 00000 -LAID




ACKNOWLEDGMENT

The monetary funding was mostly received from our
university and engineering faculty in general. We also
received a great support from UNDIP Robotic Development
Center as a great facilitator in providing us the information of
latest robotic competitions. Our rector and dean have also
gave us a great support and motivation in joining this
competition.

Team’s members:

Team’s leader: Bonar wahyu Hidayat
Vice leader : Muhamad hafiz tsalavin
Secretary: Ovin Ranica

Ridwan Yurnal (volunteers)
7. Electrical
Head of division: Alfin Lugmanul Hakim
e  Members: Ahmad Zaid(Telemetry)
Muhamad Aghassi(Drone)
Ibrahim(automation)
Dimas Arfiantino (Hardware)
Akhmad Naffiuddin
(volunteers)

REFERENCES

[1] Opencv.org. “About OpenCV”. 2017. [Online].
Available: http://www.opencv.org/about

Treasurer: Aulia Faradilla
Officials
Head of division: Slamet Haryo Samudra
e Members : Oka Wicaksana (Media)
Amanda Margareth
(Communication)

agppwhE

6. Mechanical
Head of division: Ebin Ezer Sinaga
o Members: Aji Farid Rohman hakim(analysis
& design)
Pujiyanto(production)
Febby Ari saputro (production)
Muhamad Figran(production)
Radon Panji (volunteers)

[2] Antonius, Alvin, “Penerapan Pengolahan Citra Dengan
Metode Adaptive Motion Detection Algorithm Pada
Sistem Kamera Keamanan Dengan Push Notification
Ke Smartphone Android,” Jurnal Coding Sistem
Komputer Untan Volume 03, No. 2 (2015). hal 54-65

[3] Perkasa, Therzian Richard, “Rancang Bangun
Pendeteksi Gerak Menggunakan Metode Image
Substraction Pada Single Board Computer (SBC),”
JCONES Vol 3, No 2 (2014) Hal: 90

[4] Pramudyo, Anggoro Suryo, “Deteksi Objek Pada Area
Kontes Robot Pemadan Api Indonesia Menggunakan
Raspberry Pi dan OpenCV,” Seminar Nasional dan
Expo Teknik Elektro 2015


http://www.opencv.org/about

	I. Introduction
	II. Competition Strategy
	III. Design Creativity
	A. Curve Section Area
	B. Body Plan
	C. Sheer Plan
	D. Ship’s Characteristic

	IV. Experimental Results
	A. Hydrostatic Curve
	B. Hydrostatic Result
	C. Stability Graphic
	D. Stability Result
	Acknowledgment
	References



