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Design and Implementation of Unmanned Surface Vehicle
JEROS for Jellyfish Removal
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Abstract Recently, the number of jellyfish has been rapidly grown because of the global warming,
the increase of marine structures, pollution, and etc. The increased jellyfish is a threat to the marine
ecosystem and induces a huge damage to fishery industries, seaside power plants, and beach
industries. To overcome this problem, a manual jellyfish dissecting device and pump system for
jellyfish removal have been developed by researchers. However, the systems need too many human
operators and their benefit to cost is not so good. Thus, in this paper, the design, implementation, and
experiments of autonomous jellyfish removal robot system, named JEROS, have been presented. The
JEROS consists of an unmanned surface vehicle (USV), a device for jellyfish removal, an electrical
control system, an autonomous navigation system, and a vision-based jellyfish detection system. The
USV was designed as a twin hull-type ship, and a jellyfish removal device consists of a net for
gathering jellyfish and a blades-equipped propeller for dissecting jellyfish. The autonomous
navigation system starts by generating an efficient path for jellyfish removal when the location of
jellyfish is received from a remote server or recognized by a vision system. The location of JEROS is
estimated by IMU (Inertial Measurement Unit) and GPS, and jellyfish is eliminated while tracking the
path. The performance of the vision-based jellyfish recognition, navigation, and jellyfish removal was
demonstrated through field tests in the Masan and Jindong harbors in the southern coast of Korea.
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o] Hof|x= JEROS ] A W o tisl &7Hgich
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Measurement Unit) 2 JLAEICE 7hH|gl= 19 13} 7o)
2501 A 0.5m A, A 0.6m FEOf olof 4=
Hell =251A| AR =]o], =12l vb4 0.6m H{lo] Hol=
= ol o] sjuelE ¢IAsh=tl ARET GPSE =R
o] Adf 91X & 1.5m o|Hje] eatet 3 Algstm, IMU
= AT ZE Aol disto] A WeF RS Aty 1
il 2RO H|Ale|d & Alof dare]E 5o kS ¢
St #FFE|(SBC, single board computer)@} nfo]I23E g
Al Al (microprocessor) 7F W= o] QUek. A Ao} AlAE

of AHgE HEE E 13} Lek

Table 1. Electrical Parts of JEROS

Device Product Name Manufacturer
Camera DFK 31AUO03 The Imaging Source
GPS OEMV-1 Novatel
MU EBIMU-9DOF E2BOX
Computer Intel Core 2 Duo Board COMMELL
Microprocessor TMS320F2808 Texas Instrument
Thruster Model 300 Tecnadyne
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Fig. 2. Block diagram describing the overall architecture of the GNC
system
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Fig. 5. Image processing of the real jellyfish image. (a) the original
jellyfish image (b) the gray scale image after noise reduction
filtering (c) the result of the morphological gradient operation
(d) extracting the dark areas (e) the result of subtracting
the dark areas form the original image (f) the result of blob
labeling, classification, and jellyfish detection.
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Fig. 6. Jellyfish detection results to the real jellyfish video. The red
boxes indicate regions of detected jellyfish



Table 2. Results of Jellyfish Detection

Performa(rjlrcifer]?:aluatlon Jellyfish Detection Results
TP 1,282 times
FN 13 times
FP 0 time
™N 283 times
TPR 0.99
FPR 0.00
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shows the desired path (red solid line) and trajectory (blue
dashed line) of the robot
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