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KTS-Dolphin powered through the regional MATE 2019 Underwater Robotics Competition in 
Hong Kong and is heading to the USA to compete in the International championships! 

 

The entire KTS-Dolphin team is excited to participate in the 18th annual MATE 2019 International 

ROV Competition which will be held in Kingsport, Tennessee from June 20-22 at the Kingsport 

Aquatic Center and MeadowView Conference Resort and Convention Center. This competition, 

in collaboration with Eastman, a Fortune 500 company headquartered in Kingsport, will 

challenge the competitors by simulating the unique environments of local rivers, lakes and dams.  

Our team’s underwater robot will be tasked with inserting and removing objects, such as grouts 

and tires, identifying samples of benthic species found beneath rocks and measuring the pH 

value of the water in these environments. In addition, the robot must be able to detect water 

temperature and accurately measure and classify objects it may encounter, such as Civil War 

cannons. 

While the above tasks might sound entertaining, the Dolphin team takes great pride in 

remembering that the environmental protection and historical preservation of the areas around 

Boone Dam and the Tennessee River are the key objectives of our mission. Robots are tools and 
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when used for the greater good, they can keep our aquatic environments healthy and help us 

safeguard historical artifacts.  

One of the missions in this competition involves an additional component called a micro-ROV. 

We will use this carefully crafted piece of equipment to enter drains in order to detect indicators 

of possible dam failure. One extremely challenging part for us is that the micro-ROV must be 

compact and flexible and act as an independent operating system. Many man hours of 

mechanical and programming skills were involved in constructing this component. In addition, 

when designing our underwater robots, we had to consider design and safety elements, budget 

concerns and the unique aspects of this particular mission. After months of design and 

construction, we will practice operating the ROV as much as possible in the remaining weeks 

before the competition.  

Our finalized ROV will be equipped with four high-efficient brushless thrusters for mobility, 

which are controlled by delay-free thruster commanders. Four high-resolution cameras provide 

our driver with various views simultaneously to easily identify objects. The rotatable robotic 

payload allows the robot to hold and grab objects firmly for transport and release. The micro 

ROV, outfitted with a cable retractor, permits us to inspect the interior of drainpipes. And finally, 

the metal detector distinguishes between metallic and non-metallic objects. 

Looking back on our win in the Hong Kong regional MATE ROV competition on the 27th and 28th 

of April 2019, we had both triumphs and tribulations. In Task 1, our ROV cameras were able to 

provide a clear path down the red transect line. We identified and counted the number of 

stones and inserted grouts precisely into the voids underneath the dam, receiving 36 marks for 

our efforts. However, when the micro-ROV was deployed, it unexpectedly malfunctioned and 

remained stationary instead of moving freely in the water. 

In Task 2, due to the unexpected effect of water pressure and water flow which weighted down 

the tired and destabilized the ROV, we had difficulties fixing in on a position and lifting the tire, 

resulting in a loss of 30 marks. Fortunately, the propulsion system and gripper worked ideally, 

enabling the ROV to complete most of the missions, such as the collection of water samples and 

the transportation of trout fry. 

In the final task, although the ROV was capable of completing missions that involved the 

transportation of props and successfully identifying the location of metal cannon shells or non-
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metal debris by using a metal detector, the helix dropper failed to drop the required markers 

into the designated areas, resulting in a 20-mark loss. 

During the presentation portion of the competition, although several rehearsals had been 

carried out, it was not easy for us to stay calm. Nevertheless, we prevailed in the end, and the 

judges were impressed by our interactive and fluent introduction and demonstration. KTS-

Dolphin eventually championed the second runner up by an eight-mark margin and was 

awarded the invaluable chance to be one of only two teams to represent Hong Kong in 

Tennessee.  

After the competition, members really learnt a lot, ranging from technical skills such as 

programming skills and construction technique to interpersonal skills such as communication 

strategy and cooperative skills through various non-stop improvements done towards failure. 

Our team captain, Tam Ching Yuen, shared that it was really an honor to represent Hong Kong 

and our school at the MATE ROV International Competition in Tennessee. ‘’What’s important 

now is to reflect on the performance of our ROV and remove any flaws.’’ We realize that the 

design of the gripper and measuring tools need further modification to ensure that our missions 

can be completed successfully. Alternative and higher quality materials will be selected, and task 

simulations will be carried out to boost the performance of ROV. ‘’We hope to break our last 

score record. We will not disappoint our mentors or supporters.’’ Tam added.  

In addition, our team is actively participating in organizing workshops and exhibitions such as 

Sha Tin District Elite Exhibition Art Education Expo hosted by Ma On Shan Lingliang Primary 

School and workshop on 45th Anniversary Tai Kok Tsui Catholic Primary School -  Open Day, 

offering the chance to the public to learn the mechanism of ROV and importance of ROV and 

environmental protection. Our company will continually promote the message, holding various 

robotics activities and welcome all public to join us.  

For more information and photos of our win in Hong Kong, visit 
https://www.ktscss.edu.hk/news/champion-ietmate-hong-kong-regional-underwatet-robot-
challenge-2019 

To learn more about the MATE ROV and the upcoming competition, visit 
https://www.marinetech.org/rov-competition-2/ 

  

https://www.ktscss.edu.hk/news/champion-ietmate-hong-kong-regional-underwatet-robot-challenge-2019
https://www.ktscss.edu.hk/news/champion-ietmate-hong-kong-regional-underwatet-robot-challenge-2019
https://www.marinetech.org/rov-competition-2/
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Our team photo 

From front left:  Ng Hoi Ming (Mechanical Engineer), Pong Hei Chung (Safety Manager), Kwok Tsz 

Him (Chief ROV Designer), Fung Ching Yiu (Mechanical Engineer), Tam Ching Yuen 

(Chief Executive Officer), Sit Yan Tung (3D Graphics Designers), Lo Wai Nam 

(Micro-ROV Chief designer), Du Chun Him (Financial Officer), Lai Tsz Ting

 (Software Engineer), Wong King Ho (Pilot), Chan Hong Sui (Software Engineer) 

Perspective View of our ROV 

 
Front View of our ROV 

 


