Automated Camera Tracking System in Gait Analysis
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Introduction Automated Camera Tracking System Average Speed Comparison
People have numerous walking abnormalities due to the certain Femry 350 1. Colour object detection method is not able to give accurate location of an object
Illness or medical condition. The main reason is due to the muscle or e 300 due to the change of light condition because of which the image sensor can not
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Figure 3: Overview of the tracking system
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neurological issues. Hence, the scope of Clinical Gait Analysis (CGA) Z A nstantancous Soeed(cm/sec] provide complete information of object in an image.
. . o : : £ 200 2. It still can be use because of the low computational cost but it is recommended to
arises to measure and estimate the gait biomechanics, which makes Jaw | S \ } \‘
M E 150 7 \ Average Speed from Frame Improve the brightness of the light source.
It easier to recognize the abnormal appearances during the Gait = A ’ Analysis(140.02 . . . . .
J PP J —» Wheel “ 100 nalysis| cm/ser) 3. In HOGs method, the locally normalized histogram of gradient orientation features
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Analysis and 1t also helps to make the accurate clinical decision 50 \ \\ processing(134.66 cm/sec) of an object is invariant which is not affected by illumination variation and low quality
regarding orthopedic surgery and rehabilitation for the clinician. ) e g L resolution of an Image Sensor.
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Object Detection & Tracking Methods Number of Frametn)

Color Object Detection & Tracking Method Figure 8: Graphical analysis of Histogram of Oriented Gradient method for object detection 1. Automated Camera Tracking System is designed and tested successfully with
Image j Segmentation _ Binary Image Detected Colour Object Detection and Tracking Method in improve light condition because of
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ReaEon ‘ . colour Object Average Speed Comparison fast implementation time.
300 2. HOGs features extraction method is recommended due to high rate of accuracy
Histogram : .
Thresholding on detection of object.
Figure 4: Block diagram colour object detection 250 _ _ _
3. Total cost of the system is 182 Australian Dollar out of Total Budget 600 Australian
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= instantaneous speed (cm/s) Dollar. Hence the system is inexpensive (Commercial System cost more than 30,000

AUD) and successfully able to replace the previous system.
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Figure 1: Clinical Gait Lab 5 |
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Automated Camera Tracking System in Gait Analysis is related to the processing(137.3 cm/sec) \ »
movement of the video reCording camera alOng with the patient SO that Figure 5: Colour object detection & tracking e ‘.‘ r
bject Detection and Trackin with Histogram of Oriented P2 E e e s e \
It could capture the patient’'s gait in different time interval. This project is O Jec J J Number of Frames (n) - P
Gradients(HOGs) Method ?\ .-
the advancement of the current system in a Gait Lab of Repartition : : : Figure 9: Graphical analysis of Colour object detection method
Normalize Weighted vote into
General Hospital, South Australia. The present system is the still Input Image ——>| Compute gradients -1 Gamma & Colour |—| spatial & orientation ERROR (%)
camera that has been used to capture the video of the walking patient cells
. . . . Average speed 3.82 7.10
from the side and front in the walkway. This camera is not able to record _ _ _ _ r
Figure 9: Comparison of error in both the detection method
more than a stride of a patient during the process which is not sufficient Contrast normalize
over overlapping

to make an accurate clinical decision.
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Classification detection detected 1. Skin colour detection and tracking under time varying illumination.(L. Sigal, 2004).
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Figure 11: Automated camera system (Front), Previous camera system (Back)

Figure 6: Block diagram of HOGs features detection method 2. HOGs along with Kalman Filter for detection and tracking accuracy(C. Li, Li. Guo,

Peopel Detection & Tracking Y. Hu, 2010).
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6. Tracking of person from both sides of the walkway
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Figure 7. Implementation and analysis of object detection method Australia



