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** |In our work, we introduce a real-time, robust image-processing
based detection and tracking system which can detect the fish’s
position in a water tank in a desired time.

* In recent years, a lot of research has been done on fish
movement, especially in the fields of medicine and engineering.

s* Of course, there are some limitations of viewing an object and
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Results and Discussion

Specifications and Design Requirements

*»*Test results of the algorithm we have developed show that much

s Template Matching is an image processing method developed to higher speeds can be obtained than the standard template
search and locate the template image in a larger image. matching algorithm can.
**We have tested our algorithm on 79 fish videos, each made up of
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600 frames.
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qqqqq ***Below are the results of the standard template matching algorithm:

 Template Matching techniques are flexible and relatively
straightforward to use, which makes them one of the most

Standard Template Matching

popular methods of object localization. Average Time Standard Deviation
** However, the standard template matching algorithm is not very
efficient to work with in real-time systems. Therefore, the VIR Jetsol oo ms reasms
algorithm needs to be improved. 10th generation intel core i5 76.72 ms 2.33ms
CPU
NVIDIA GTX 1650 24.37 ms 1.55 ms

Solution MEthOdOIOgy ‘*Here are the results of the algorithm we developed using Kalman

Filter on the same dataset:

** Using only template matching is too slow to work with in real-time.
To overcome this problem, we have focused on an algorithm Template Matching with Kalman Filter
named Kalman Filter.

** Kalman Filter algorithm consists Average Time Standard Deviation

prier knowledge Py  Prediction step of two stages: prediction and
. k_Tl“H phySi“l' model update. NV|D)1/:VJ§s;; 19.49 ms 7.85 ms
[ izlzj % In this projec.t, Kalman !:i.lter s 10th generation intel core i5 14.64 ms 1.18 ms
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ol.tputisﬁmate after sufficient samples have
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S *»* The Kalman filter is essentially a set
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of mathematical equations that try
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Figu re: Flowchart of the code. Updated error covariance P, = (I — K, H)P,_




