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(1) A Time-Motion and Error Analysis of Speed Climbing in the 2019 IFSC Speed Climbing World Cup Final
Rounds

Speed climbing has become an Olympic event. However, there have been limited studies on the athletic
performance of elite speed climbers under the current IFSC rule. Thus, this study aims to perform a statistical
analysis of the performance of elite speed climbers and compare the different sex of the 2019 IFSC Speed Climbing
World Cup. The 384 times climbing result in total climbing time, the time of four phases, and the start reaction
time were calculated. In addition, the statistical data of men and women’s total error rate in the final round, the
error rate in each final round, as well as the body position and the phase when errors occurred were gathered. Several
results were not found in previous studies. Firstly, there is no statistical significance between starting reaction and
climbing time of male and female. Secondly, there was no significant correlation between phases of the route for
male athletes. While there was a statistical correlation between adjacent stages for women, the time of women in
each stage was significantly correlated with the previous stage (p <; 0.05) . The error rate of both men and women
in the medal competition stage reached a high rate of ~50%. While the error rate of men in each phase of route

has no significant difference, While the error rate of women in the fourth phase was significantly different from
the first three parts (p <; 0.05) , gender-specific training procedures should be developed for elite athletes.
Future research should test the psychological state and pressure of speed athletes in the competition.
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(2) Analysis of Competition and Training Videos of Speed Climbing Athletes Using Feature and Human Body
Keypoint Detection Algorithms

Compared to 25 years ago, the climbing sport itself has changed dramatically. From a rock climbing
modification to a separation in three independent disciplines, the requirements to athletes and trainers increased
rapidly. To ensure continuous improvement of the sport itself, the usage of measurement and sensor technology is
unavoidable. Especially in the field of the discipline speed climbing, which will be performed as a single discipline
at the Olympic Games 2024 in Paris, the current state of the art of movement analysis only consists of video analysis
and the benefit of the experience of trainers. Therefore, this paper presents a novel method, which supports trainers
and athletes and enables analysis of motion sequences and techniques. Prerecorded video footage is combined with
existing feature and human body keypoint detection algorithms and standardized boundary conditions. Therefore ,
several image processing steps are necessary to convert the recorded movement of different speed climbing athletes to
significant parameters for detailed analysis. By studying climbing trials of professional athletes and the used
techniques in different sections of the speed climbing wall, the aim among others is to get comparable results and
detect mistakes. As a conclusion, the presented method enables powerful analysis of speed climbing training and
competition and serves with the aid of a user-friendly designed interface as a support for trainers and athletes for the
evaluation of motion sequences.
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