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4.4.1GAIT ANALYSIS

Gait analysis refers to the study and assessment of how a person walks or runs. It
is used to understand the mechanics of movement, identify abnormalities, and
evaluate the efficiency of walking or running patterns. Gait analysis is commonly
applied in medical, sports science, and rehabilitation settings.

There are two primary types of gait analysis:

1. Visual/Qualitative Gait Analysis: This involves observing the person’s
walking pattern and looking for irregularities such as limping, uneven steps,
or joint instability. It is often performed by clinicians or physical therapists.

2. Quantitative Gait Analysis: This involves using specialized equipment to
measure various aspects of walking, such as:

* Motion Capture Systems: Sensors or cameras track joint angles, body
posture, and movement over time.

e Force Plates: Measure the ground reaction forces during walking to
assess pressure distribution.

 Wearable Sensors: Devices like accelerometers or gyroscopes track and
analyze step patterns, stride length, and speed.

Gait analysis can help diagnose conditions like arthritis, cerebral palsy,
Parkinson’s disease, and can aid in post-surgical recovery, injury prevention, or
performance improvement in athletes.

4.4.2 MOTION ANALYSIS USING VIDEO

Motion analysis using video involves studying and interpreting the movement of
objects, individuals, or systems in a video recording. This technique is widely
used in fields like biomechanics, sports science, robotics, surveillance, and
animation. The process typically includes capturing video footage, processing it,
and extracting meaningful motion data.

Steps in Video-Based Motion Analysis
1. Video Acquisition:

e Use cameras with appropriate frame rates and resolutions to record the
motion.
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e Proper lighting and setup can enhance the quality of the analysis.
2. Preprocessing:

e Stabilize the video if needed to remove camera shake.

e Crop or filter the video to focus on the area of interest.

e Convert the video to grayscale to simplify processing if color is
unnecessary.

3. Object/Feature Detection:
« Identify and track points of interest (e.g., markers, body joints, or objects).
e Techniques:
. Manual annotation: Placing markers manually in each frame.

. Automatic detection: Using algorithms like optical flow, edge
detection, or machine learning (e.g., OpenPose for human body tracking).

4. Tracking Motion:

e Algorithms like feature matching, optical flow, or deep learning can track
the movement of objects or individuals across frames.

5. Data Extraction:
» Extract spatial coordinates, velocities, and accelerations of tracked points.

 Software tools like MATLAB, OpenCV, or specialized biomechanics
software (e.g., Kinovea, Tracker) can assist in this process.

6. Analysis:

e Analyze the extracted data for patterns, deviations, or key performance
indicators.

e Compare motion against models or standards (e.g., gait analysis, sports
performance).

7. Visualization:
e Use graphs, charts, or overlaid motion trails to present the results.

e Heatmaps or 3D reconstructions can help visualize complex movements.

Applications

1. Biomechanics: Study human motion for rehabilitation, injury prevention,
and ergonomics.
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2. Sports Science: Analyze athletic performance and technique
improvement.

3. Robotics: Monitor robotic motion for precision and efficiency.

4. Surveillance: Detect abnormal behavior or movements in security
footage.

5. Special Effects and Animation: Create realistic animations in movies or
games.

6. Traffic Analysis: Track and analyze vehicle or pedestrian movements.

Tools and Technologies
. Software: OpenCV, MATLAB, Kinovea, Blender, Tracker.
e Hardware: High-speed cameras, motion capture systems, drones.

e Advanced Techniques: Machine learning (e.g., YOLO for object detection),
pose estimation (e.g., Mediapipe), and augmented reality tools.
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