Using Machine Learning to Improve Interactive Visualizations for
Large Collected Traffic Detector Data
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Figure 1: Marina is an expert in the traffic domain. She uses our interactive visualization tool, which processes raw traffic data
(at A) using machine learning (ML) algorithms (at B) to find hidden patterns and anomalies (at C). The ML-processed data is
then seamlessly visualized through the tool (at D). With her expertise, Marina explores the data and finds some partially okay
(p.0.k) and not okay (n.o.K) traffic detectors (at E). She contacts the service technicians from the city, presents her findings,
and asks them to check the corresponding detectors on the roads (at F). Marina also gets in touch with the engineering team
and tries to pinpoint why certain detectors start behaving unexpectedly. This enables them to make informed decisions that
contribute to efficient traffic management, leading to a more sustainable traffic system, aligning with broader environmental
sustainability goals (at G).
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1 INTRODUCTION
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RQ1 How can ML be used to build insightful visualizations that
allow users to explore traffic detector data and spot anomalies?

RQ2 How can data visualizations aided by ML assist users with
varying levels of domain knowledge in discovering anomalies
effectively?

2 BACKGROUND AND RELATED WORK
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H1: ML techniques make it possible to develop visualizations that
facilitate the exploration of traffic detector data and enhance
users’ ability to detect anomalies effectively.



1UI *24, March 18-21, 2024, Greenville, SC, USA

H2: ML integration has the potential to support users with varying
levels of domain knowledge in improving their effectiveness in
identifying anomalies in interactive visualizations.

3 SYSTEM DESIGN
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3.3 Interactive Visualization
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Figure 2: Traffic detector data visualization process. The traffic detector data was stored in the cloud. After that, Flask received
requests. The data was then processed via machine learning (ML) algorithms. Here, K-Prototypes and Local Outlier Factor
(LOF) algorithms. Afterward, the ML-processed data was sent to the front end (the web application). The application rendered
the react component and appended D3 visualizations. Users could interact with the tool, exploring visualizations both with and

without ML-enriched data.

(a) Single Day View

(b) Multiple Days View

Figure 3: Detector Status View. Here, p.o.k. = partially okay, n.o.k. = not okay.
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Figure 4: Application’s header showing the time selector (top right).
(a) Single Day View (b) Multiple Days View
(c) Submission Intervals View
Figure 5: Duplicates View (a) Single Day View, (b) Multiple Days View, and (c) Submission Intervals View.
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4 STUDY DESIGN AND APPROACH
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(a) Overview

(b) Detailed View

Figure 6: Timestamp Differences View with LOF algorithm marks.

(a) Overview Single Day

(c) Multiple Days View

(b) Detailed View Single Day

Figure 7: Timestamp Differences View without LOF algorithm marks.
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(a) With Clustering (b) Without Clustering
Figure 8: Measured Data View.
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Figure 9: Experience in the usage of visualization tools and ML knowledge.
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Figure 10: User preferences for UI (With ML vs. Without ML).
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Figure 11: Mean per UEQ category.
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Optimizing clustering techniques for outlier detection is essential.
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