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Topic: A Mobile-Optimized Deep Learning Pipeline for Automated
Real-Time Golf Swing Plane Feedback

Swing plane analysis is a fundamental component in golf instruction. Coaches and players traditionally
rely on video recordings and dedicated applications that require manual drawing of reference lines to
evaluate whether a swing is "on-plane," "over-the-top," or "under-plane" [1]. This process is labor-
intensive, requires domain knowledge, and crucially, offers no real-time feedback [2]. While
commercial systems using wearable sensors (like IMUs) or sophisticated launch monitors provide
valuable data [3], they require the purchase of specialized, often costly, equipment that many golfers
are hesitant to adopt [4,5]. Furthermore, these systems often focus on club/hand path derived from
sensors or impact-centric parameters, and do not typically offer real-time feedback from video alone.

Fortunately, the increasing processing power and camera quality of modern smartphones create new
possibilities for mobile swing analysis, without the use of additional sensors. Academic work has
already started exploring this potential specifically for golf swing analysis, utilizing computer vision
(CV) and deep learning (DL) methods like pose estimation and object detection [6], often with the goal
of marker less analysis on mobile devices. However, a gap remains in leveraging this mobile technology
to create a system that integrates these techniques to automatically provide immediate, actionable
swingplane feedback without requiring additional sensors or manual setup.

This thesis aims to bridge this gap by developing and evaluating a CV/DL pipeline optimized for mobile
execution, enabling fully automated, real-time swing plane analysis using only the smartphone’s
camera.

The proposed work consists of the following parts:

1. Literature Review: A comprehensive analysis of scientific literature, commercial products,
and patents will establish the context. This includes examining biomechanics , CV/DL in golf,
swing plane definitions, and real-time feedback methods.

2. Data Acquisition: A custom dataset of roughly 5000 manually labeled video frames (approx.
40 Videos) with clubhead bounding boxes will be created for training the object detection
model. Video data will be webscraped from various free online sources.

3. Model Development & Implementation: A pipeline will be designed and trained, in- cluding
a pose estimation model for anatomical keypoints (shoulders/elbows) to define the swing
plane and an object detection model for clubhead tracking, trained on the custom dataset.

, The implementation will also include the coaching feedback logic.

4. iOS Application Prototype Development: The models and logic will be integrated into a
functional iOS prototype. This involves model optimization for mobile execution,
implementing the real-time video processing pipeline, and designing the Ul for immediate
visual feedback. :

5. System Evaluation: The iOS prototype’s real-time performance will be evaluated in a small
field study (single participant), focusing on tracking accuracy, correct plane classification (on-
plane, over, under), and achieving 60 FPS on target mobile hardware.

The thesis will contain a detailed description of all developed and used algorithms as wellas a profound
result evaluation and discussion. The implemented code will be documented and provided. Extended

research on literature, existing patents, and related work in the corresponding areas will be performed.
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