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Abstract— Manual traffic control using hand gestures is
still widely practiced in urban areas, especially during
peak hours, emergencies, or signal malfunctions.
Interpreting these gestures automatically is essential for
intelligent transportation systems and autonomous
vehicles. This project presents a real-time traffic police
hand gesture recognition system developed using deep
learning techniques. MediaPipe is employed to extract
human pose and skeletal keypoints from live video
streams, while a Recurrent Neural Network (RNN) with
Long Short-Term Memory (LSTM) units analyzes
temporal motion patterns for accurate gesture
classification. The proposed system demonstrates
reliable real-time performance with low latency and high
recognition accuracy under varying environmental
conditions. The results indicate that the system can
effectively support intelligent traffic management and
autonomous driving applications.

Index Terms—Traffic Police Gesture Recognition,
Computer Vision, MediaPipe, RNN, LSTM, Deep
Learning, Intelligent Transportation Systems, Real-
Time Processing.

[. INTRODUCTION

Gesture recognition is a key domain within computer
vision that focuses on enabling machines to interpret
human movements and actions. It has gained
significant importance due to its applications in areas
such as human—computer interaction, surveillance
systems, healthcare monitoring, and autonomous
driving. In real-world traffic environments, traffic
police officers frequently use hand gestures to regulate
vehicle flow when automated signals are unavailable
or insufficient.

Despite advancements in vision-based systems,
accurately recognizing traffic police gestures remains
challenging due to differences in gesture execution,
occlusion, lighting variations, and complex
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backgrounds. Traditional image-based methods often
fail to capture the temporal nature of gestures. To
address these challenges, deep learning-based
sequence models are increasingly being adopted. This
project proposes an Al-based traffic police hand
gesture recognition system that operates in real time.
By combining MediaPipe-based pose estimation with
an RNN-LSTM architecture, the system captures both
spatial and temporal characteristics of gestures. The
objective is to provide a reliable solution that can assist
intelligent traffic control systems and autonomous
vehicles, thereby improving road safety and traffic
efficiency.

II. LITERATURE SURVEY

Recent studies in gesture recognition have
demonstrated the effectiveness of deep learning
models for analyzing human motion patterns. Pose
estimation frameworks such as MediaPipe and
OpenPose have been widely used to extract skeletal
keypoints, enabling robust gesture representation
independent of background noise.

Several researchers have shown that Recurrent Neural
Networks, particularly LSTM networks, are well-
suited for sequential data analysis due to their ability
to retain temporal information. These models have
been successfully applied to human activity
recognition and hand gesture classification tasks.
Additionally, attention mechanisms have been
introduced in some works to enhance model focus on
critical joints and motion segments, resulting in
improved recognition accuracy. In the context of
intelligent transportation systems, gesture recognition
has been explored as a complementary control
mechanism for autonomous vehicles and smart traffic
monitoring. Existing research highlights the need for
real-time, accurate, and computationally -efficient

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 183



© January 2026 | IJIRT | Volume 12 Issue 8 | ISSN: 2349-6002

models capable of handling diverse real-world
conditions. These findings motivate the adoption of
MediaPipe and LSTM-based architectures in the
proposed system.

III. METHOLOGY

The proposed system follows a structured pipeline
consisting of data acquisition, keypoint extraction,
gesture classification, and result visualization. The
overall workflow is designed to ensure real-time
performance and robustness

A. System Architecture

A camera captures live video input containing traffic
police gestures. Each frame is processed using
MediaPipe to detect human pose landmarks and
skeletal keypoints. The extracted keypoints are
normalized and arranged into sequential data
representing motion over time. An RNN with LSTM
layers processes the sequential keypoint data to learn
temporal dependencies associated with different
gestures. A multi-head attention mechanism is
incorporated to emphasize important joints and motion
patterns. The trained model outputs the predicted
gesture class, which is forwarded to the user interface
for display.

B. Voice Announcement & GUI

The graphical user interface (GUI) provides real-time
visualization of recognized gestures After gesture
classification; the predicted label is sent to the
frontend through a backend server. The GUI displays
the gesture name clearly for user understanding. The
interface updates dynamically for each recognition
cycle. User interaction is simplified through start and
reset controls. This visual feedback enables easy
monitoring and verification of gesture recognition
results.
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IV. UNITS

The methodology follows a systematic approach

to integrate real-time detection with
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VII. FUTURE ENHANCEMENT

Future work may involve extending the system to
recognize a broader range of traffic police gestures.
Integration with smart traffic infrastructure and
autonomous vehicle control systems can further
enhance real-world applicability. Additionally,
incorporating multimodal inputs such as depth sensors
may improve accuracy under complex scenarios.

VIII. CONCLUSION

This project presents an Al-based traffic police hand
gesture recognition system using MediaPipe and
RNN-LSTM networks. By effectively modeling
temporal gesture patterns, the proposed approach
achieves accurate and real-time recognition. The
system demonstrates strong potential for deployment
in intelligent traffic management systems and
autonomous driving environments, contributing to
improved road safety and traffic efficiency.
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