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ABSTRACT
Visualizing the trajectory of multiple runners with videos collected
at different points in a race could be useful for sports performance
analysis. The videos and the trajectories can also aid in athlete
health monitoring. While the runners unique ID and their appear-
ance are distinct, the task is not straightforward because the video
data does not contain explicit information as to which runners
appear in each of the videos. There is no direct supervision of the
model in tracking athletes, only filtering steps to remove irrelevant
detections. Other factors of concern include occlusion of runners
and harsh illumination. To this end, we identify two methods for
runner identification at different points of the event, for determin-
ing their trajectory. One is scene text detection which recognizes
the runners by detecting a unique ’bib number’ attached to their
clothes and the other is person re-identification which detects the
runners based on their appearance. We train our method without
ground truth but to evaluate the proposed methods, we create a
ground truth database which consists of video and frame interval
information where the runners appear. The videos in the dataset
was recorded by nine cameras at different locations during the a
marathon event. This data is annotated with bib numbers of run-
ners appearing in each video. The bib numbers of runners known
to occur in the frame are used to filter irrelevant text and numbers
detected. Except for this filtering step, no supervisory signal is used.
The experimental evidence shows that the scene text recognition
method achieves an F1-score of 74. Combining the two methods,
that is - using samples collected by text spotter to train the re-
identification model yields a higher F1-score of 85.8. Re-training
the person re-identification model with identified inliers yields a
slight improvement in performance(F1 score of 87.8). This combi-
nation of text recognition and person re-identification can be used
in conjunction with video metadata to visualize running events.
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1 INTRODUCTION
Running events have gained more popularity in recent times due to
increasing awareness regarding health and the accessibility of such
events for all people regardless of their gender, age, or economic
status.
In some races, the athlete’s location data is collected using GPS
tracker for live tracking [29]. This data is used by event organizers
to publish statistics or records of the race, or sometimes for the par-
ticipants themselves to track their performance. Several vendors for
GPS trackers provide a service for data analysis and running race
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Figure 1: Envisioned result of proposed approach - Shown
here is a visualization of a frame of the 2D video with run-
ners represented by markers. The blue line represents the
race track where cameras are located at certain points, the
flag represents the start and the finish line. The proposed
model has the ability to retrieve pictures of runners (at any
point of time) given their unique bib number.

visualization from the race data [1, 3]. However, athletes usually
would like to view images/visualizations of themselves retrieved
from the event. Also, GPS trackers are personalized to each athlete
while cameras can provide an overview for multiple athletes at
once. Videos also provide additional information that can be used
for athlete health monitoring.
While the video streams are time-stamped and also have GPS infor-
mation on where they are recorded, there is no prior knowledge
as to which runner appears in each of the videos. Given that each
runner has a unique ’bib number’ identifying them, attached to
the shirt and with the assumption that any two random people are
likely to be dissimilar in appearance, computer vision models can
be used for recognizing them. Scene text recognition models can
be used to identify the bib number and ultimately the athlete. How-
ever, there are potential issues as the bib numbers or the athletes
themselves can be fully or partially occluded, as shown in Figure 2.
Person re-identification is an approach that utilizes a similarity
measure (like Euclidean distance), training a model to retrieve in-
stances of the same person across different cameras [19, 36]. This
approach can potentially improve runner identification in scenarios
where the bib number is not visible but the runner’s features are.
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