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ABSTRACT

This study aimed to design, construct, and test an Underwater Remotely
Operated Vehicle (ROV) for visual monitoring and heath identification of corals. The
purpose of this study was to give researchers an opportunity to conduct their studies in a
safe, efficient, and cost effective way through visual monitoring of the marine
ecosystems that could help marine managing authorities address current and emerging
science and management needs.

The system consisted of a topside control where the control box, laptop, and
battery were located. Five underwater thrusters were installed on the device to allow its
maneuver underwater and an endoscopic camera was used to visually monitor the
underwater environment. The device is composed of a control system to control the
ROV movement, lights, and system power; a monitoring system to access real time
video from the camera; and a coral health identification system to identify and label
healthy, bleached, and dead corals in real time. Captured images and recorded videos
will be stored in the system storage. Multiple tests were performed to check the
performance of the device in terms of functionality, efficiency, and operational time.
Results proved the device to be fully functional. The efficiency test results yielded 80%
for the coral detection and 87.5% for the coral health identification which could be further
improved through upgrading both the camera and the data set in the training stage of the

model. The system delivered an operational time of 2 hours and 45 minutes during

standard use case scenario.



References

Ahmed, Y., Yaakob, O. & Sun, B. (2014). Design of a new low cost ROV vehicle.
https://journals.utm.my/jurnalteknologi/article/view/3262/2444

Ali, A.LF. & Arshad, M.R. (2019). Seabotix Thruster Modeling for aRemotely Operated
Vehicle (ROV).
https://books.google.com.ph/books?hl=en&Ir=&id=90WPDwAAQBAJ&oi=fnd&pg
=PA465&dq=%095.+Seabotix+Thruster+Modeling+for+a+Remotely+Operated+V
ehicle+(ROV)+by+Ahmad+Faris+Ali+and+Mohd+Rizal+Arshad+(2019)&ots=ha5I
pPjVFEN9&sig=nYzuF-
VEFTJOGfe6mz7gTQglavgé&redir_esc=y#v=onepage&q&f=falses

Bhattacharyya, J. (2020). Step by step guide to object detection using Roboflow.
https://analyticsindiamag.com/step-by-step-guide-to-object-detection-using-
roboflow/

Carpenter, K. (n.d.). Philippine coral reeffisheries resources.
http://www.nfrdi.da.gov.ph/tpjf/vol15/PHILIPPINE%20CORAL%20REEF%20FIS
HERIES%20RESOURCES.pdf

Castro, O.A.A., Gonzalez, E.l., Guerrero, E.E.G., Cuautle, E.T., Tiznado, J.E.O., Bonilla,
O.R.L., & Valdez, J.R.C., et al. (2019). Design and construction ofan ROV for
underwater exploration, https://www.mdpi.eom/1424-8220/19/24/5387

Chua, Z. (2018). The Philippines’corals are disappearing.
https://www.bworldonline.com/the-philippines-corals-are-disappearing/
De Jesus, D. (2020). Importance of coral reefs to fisheries. Strengthen Coral-rich Marine

Protected Areas, https://ph.oceana.org/blog/importance-coral-reefs-fisheries/


https://journals.utm.my/jurnalteknologi/article/view/3262/2444
https://books.google.com.ph/books?hl=en&lr=&id=90WPDwAAQBAJ&oi=fnd&pg
https://analyticsindiamag.com/step-by-step-guide-to-object-detection-using-roboflow/
https://analyticsindiamag.com/step-by-step-guide-to-object-detection-using-roboflow/
http://www.nfrdi.da.gov.ph/tpjf/vol15/PHILIPPINE%20CORAL%20REEF%20FIS
https://www.mdpi.eom/1424-8220/19/24/5387
https://www.bworldonline.com/the-philippines-corals-are-disappearing/
https://ph.oceana.org/blog/importance-coral-reefs-fisheries/

Department of Energy and Natural Resources (2019). Saving the remaining Philippine
coral reefs. https://bmb.gov.ph/downloads/OD/Bacsecl/itb/canvass_0166-06-

21.pdf

Guerra, J., Heinevetter, R., Morris, T., Poore, K., Waschura, A. (2014). Proteus: mini

underwater remotely operated vehicle.
https://scholarcommons.scu.edu/mech_senior/21/

Hakim, L.A., Yahya, A., Rahim, M.A.A., Nawawi, SW. (2016). Design and development
of ROV for underwater surveillance.
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2797370

Henkel T. (2010). Coral reefs. Nature Education Knowledge.
https://www.nature.com/scitable/knowledge/library/coral-reefs-15786954/

Jamil, S., Rahman, M., Haider, A. (2021). Bag of features (BoF) based deep learning
framework for bleached corals detection. Big Data Cogn. Comput.
https://doi.org/10.3390/bdcc5040053

Manullang, S., Pusaka, A., Setiawan, A. (2006). The preliminary of design and

movement of remotely operated vehicle (ROV).

https://iopscience.iop.Org/article/10.1088/1755-1315/557/1/012006/meta

Ravalji, J. (2019). Design and model preparation of ROV to define the principle of

stability of a submerged body.

https://www.researchgate.net/publication/336460419_Design_and_model_prepar
ation_of _ROV_to_define_the_principle_of_stability _of a_submerged_body
ROVs in Marine Monitoring. (2020). Marine Biodoversity Hub. https://rov-field-

manual.github.io/rovs-in-marine-monitoring

Sani, MI., Siregar, S., Kurnia, MM, Hasbialloh, D. (2019). An electrical power control

system for explorer-class remotely operated underwater vechice (ROV).

https://core.ac.uk/reader/295538940


https://bmb.gov.ph/downloads/OD/Bacsec/itb/canvass_0166-06-21.pdf
https://bmb.gov.ph/downloads/OD/Bacsec/itb/canvass_0166-06-21.pdf
https://scholarcommons.scu.edu/mech_senior/21/
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2797370
https://www.nature.com/scitable/knowledge/library/coral-reefs-15786954/
https://doi.org/10.3390/bdcc5040053
https://iopscience.iop.Org/article/10.1088/1755-1315/557/1
https://www.researchgate.net/publication/336460419_Design_and_model_prepar
https://rov-field-manual.github.io/rovs-in-marine-monitoring
https://rov-field-manual.github.io/rovs-in-marine-monitoring
https://core.ac.uk/reader/295538940

Singh, G. (2021). Train your own YOLOV5 object detection model.
https://www.analyticsvidhya. com/blog/2021/08/train-your-own-yolov5-object-
detection-model/

Ultralytics (n.d.). YOLOV5 in PyTorch > ONNX > CoreML > TFLite. (2022).
https://github.com/ultralytics/yolov5?fbclid=IwAR2mL3toXUGA _INUBJ69MOXwWUA
MuvGpE7D7p9yxeW_RwWEAT-iBa3KTILYTA

Venkat (2020). 50% depth of discharge of lead acid battery. EcoSoch Sunny Living.
https://www.ecosoch.com/lead-acid-battery/

ViewPlayCap. (2022). IOWIN. https://iowin.net/en/viewplaycap-en/

What Are Underwater ROVs & What Are They Used For?. (2020). Deep Trekker.
https://lwww.deeptrekker.com/resources/underwater-rovs

Whatis electronic speed control (ESC) & its working. (2020). Electronics Projects Focus.
https://www.elprocus.com/electronic-speed-control-esc-working-applications/
Zollo, R. (2011). Performing battery run-down tests. What's New in Electronics.

https://www.electronicsonline.net.au/content/power/article/performing-battery-

run-down-tests-618347306


https://www
https://github.com/ultralytics/yolov5?fbclid=lwAR2mL3toXUGA_INUBJ69M0xwuA
https://www
https://iowin.net/en/viewplaycap-en/
https://www.deeptrekker.com/resources/underwater-rovs
https://www.elprocus.com/electronic-speed-control-esc-working-applications/
https://www.electronicsonline.net.au/content/power/article/performing-battery-run-down-tests-618347306
https://www.electronicsonline.net.au/content/power/article/performing-battery-run-down-tests-618347306

