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Abstract— Humans play sports to improve their athletic

ability. The robot, especially humanoid robot, is also able to it

improve its athletic performances, such as reaction speed and M

balancing, through robot sports. Therefore, robots have been Y Py et
developed through performing various robot sports events such . + #

as robot soccer, robot marathon, robot fight and so on. In this SR SR
reason, The Ski Robot Challenge was held in South Korea in e :
commemoration of the PyeongChang 2018 Winter Olympic [ TUIN g Rogar . RO

Games. The event was an Alpine slalom skiing competition in
the almost same rules to human’s but on a relatively short
course (80m).

To participate in this ski tournament, the skiing robot
DIANA has been developed. In this video, the skiing robot
technologies were introduced. At first, she must be able to
recognize the flags. The deep learning method was used to
recognize them. Secondly, she had a motion pattern to perform
the carving turn, the most difficult and fastest skiing technique.
In order to improve the stability, she compensated her motion
to follow reference COP, based on the measured F/T sensor
data. In addition, IMU sensor was used to remove
instantaneous disturbance. Using these methods, the humanoid
robot, DIANA, that can perform the carved turn on a real-
world slope was successfully developed.

Figure 2. Skiing Humanoid Robot, DIANA

Figure 1. The Ski Slope where the Ski Robot Challenge was held

* This work was supported by Korea Evaluation Institute of Industrial
Technology (KEIT) grant funded by the Korea government.

Jeakweon Han is with the Department of Robotics, Hanyang University,
Ansan, Gyeonggi-do, 15588, South Korea. (phone: +82-31-436-8156; e- Figure 3. DIANA on skiing with Carving Technique
mail: jkhan@hanyang.ac.kr ).

Dongkuk Yoon, Hyunjong Song are with ERICA IUCF, Hanyang
University, Ansan, Gyeonggi-do, 15588, South Korea. (e-mail:
chief.visionary.creator@gmail.com, sguswhd2 1 @gmail.com)

Baekseok Kim, Yitaek Kim, Cheonyu Park are with Department if
Interdisciplinary Engineering Systems, Hanyang University, Ansan,

Gyeonggi-do, 15588, South Korea. (e-mail: kbs0112000@naver.com,
kimpd1224(@naver.com, cheonyul@naver.com)

Younseal Eum is a robot designer and with PRIME Project Group,
Sookmyung Women’s University, Seoul, 04310, South Korea. (e-mail:
shealeum(@gmail.com)

Jeong-In Moon was a member of the national alpine ski team in South
Korea. He is now with the Department of Physical Education, Seoul
National ~ University, Seoul, 08826, South  Korea. (email:
racecarving(@naver.com).

978-1-5386-8094-0/18/$31.00 ©2018 IEEE 5035

Authorized licensed use limited to: John Bergstrom. Downloaded on March 12,2021 at 16:04:10 UTC from IEEE Xplore. Restrictions apply.



