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Abstract—This study reviews the current practical use of the electronic strike zone in baseball, which typically features a fixed high-

low strike zone. This system deviates from the baseball rules, which dictate that the strike zone should be adjusted according to the 

batter's shoulder, waist, and knee positions. Consequently, This study proposes a system based on commonly used baseball game 

camera perspectives. Using YOLO-Pose technology, it automatically detects players' body structures. It combines them with the 

baseball nine-grid positioning principle to promptly establish a strike zone that complies with baseball rules and player positions. The 

accuracy of this system, as measured by the Intersection over Union (IoU) metric, is 0.8541, representing a 14.29% improvement over 

the current electronic strike zone's IoU metric of 0.7473. Considering both viewers' perspective and sports analysis requirements, the 

system integrates an automated pitch trajectory detection system. It can overlay multiple pitch trajectories, allowing for a visual 

comparison of their differences. Combined with the strike zone detection system proposed in this study, it provides a more 

comprehensive view of the overlap between pitch trajectories and the strike zone. This study aims to enhance baseball officiating and 

analysis by introducing a more accurate and visually informative system for determining the strike zone and analyzing pitch 

trajectories.. 

 
Keyword—Pose estimation, Sports video, Ball Trajectory, Kalman Filter, Position measurement 

 

 

Bor-Yao Tseng was born in Taiwan, in 1999. He received the B.S. degree from Fu Jen Catholic University (FJCU), in 2022. He is currently 

pursuing the M.S. degree in electrical engineering with the National Taiwan University of Science and Technology (NTUST), Taipei. His 
main research interests include Artificial Intelligence, Internet of Things (IoT), Sports data analysis, Image Stitching, and Cybersecurity. 

 

 

 

 

 

Hung-Tse Chiang was born in Taiwan, in 2000. He received the B.S. degree from National Taiwan University of Science and Technology 

(NTUST), in 2022. He is currently pursuing the M.S. degree in electrical engineering with the National Taiwan University of Science and 

Technology (NTUST), Taipei. His main research interests include Artificial Intelligence, Internet of Things (IoT), Sports data analysis, 
Image Stitching, and Cybersecurity. 

 

        
 

 

 

Jiann-Liang Chen Prof. Chen was born in Taiwan on December 15, 1963. He received the Ph.D. degree in Electrical Engineering from 

National Taiwan University, Taipei, Taiwan in 1989. Since August 1997, he has been with the Department of Computer Science and 
Information Engineering of National Dong Hwa University, where he is a professor and Vice Dean of Science and Engineering College. Prof. 

Chen joins the Department of Electrical Engineering, National Taiwan University of Science and Technology, as a Distinguished professor 

and Dean now. His current research interests are directed at cellular mobility management, cybersecurity, personal communication systems 
and Internet of Things (IoT).  

 

 

Han-Chuan Hsieh received the BSEE degree from National Taipei University of Technology (NTUT) in 1998, and the MS degree in 
Communication Engineering from Tatung University (TTU), Taipei, Taiwan, in 2008. He received his PhD in EE from National Taiwan 

University of Science and Technology (NTUST) in 2018. He joined ICL, ITRI in 2012, working on experimental research that mainly 

covers 4G Networks. He has recently devoted himself to the integration of 5G networks, Computer Vision and IoT applications. 

 

Pitching-Motion: Pose-Based Pitch Trajectory 

Overlay System 

Bor-Yao Tseng a, Hung-Tse Chiang a, Jiann-Liang Chen a, Han-Chuan Hsieh b, 

 
 a Department of Electrical Engineering, National Taiwan University of Science & Technology, Taipei, Taiwan 

(Lchen@mail.ntust.edu.tw)   

 
b Southern Region Campus, Industrial Technology Research Institute, Hsinchu, Taiwan  

(hchsieh@itri.org.tw) 


