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Abstract

Basketball has a vast global audience of 2.2 billion, ranking as the third most
popular sport. Recent sports analysis research leverages Generative Adversarial
Networks (GANs) to develop a deep learning system for generating basketball
offensive and defensive tactics. This system's aim is to provide offensive teams with
auto-generated defensive tactics trajectories, improving understanding of potential
defensive strategies, enhancing players' skills, and enabling more effective team

strategies.

The system has two main subsystems: the Projection Transformation Subsystem
and the Defensive Tactics Trajectories Generation Subsystem. The Projection
Transformation Subsystem involves three steps: player and ball detection on the court,
defining court boundaries, and distinguishing players based on jersey colors. 3D player
coordinates are projected onto a 2D tactical board coordinate system via homography,
and this data is used for the Defensive Tactics Trajectories Generation Subsystem,
which employs Generative Adversarial Networks to generate defensive tactics

trajectories.

Experimental results indicate that image processing for court boundaries and
player teams significantly reduces time costs. The inclusion of the player team function
enables calculation of region color and intensity features, with K-means clustering
dividing players into teams for mapping to a flat tactical board coordinate system,
replicating real game scenarios. Player mapping accuracy reached 77.2%, while
basketball detection accuracy was 61.0%. This system combines real basketball game
segments with the defensive tactics generation system to create virtual defensive tactics

trajectories.

Keywords: Basketball, Offensive and defensive tactics, Sports technology, Image
processing, Trajectory generation, Projection transformation, Generative Adversarial

Networks
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