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ABSTRACT   
 

The classification of various trajectories of different objects is an important 

investigation technique for predicting the kind of the moving objects. In this 

thesis, object types including fishing boats, tanker ships, Cattle, Deer and Elk are 

distinguished based on their trajectories and their features. Polynomial functions 

are used as an efficient tool to extract these features from the segments of the 

recorded trajectories of the objects under investigation. The features extracted are 

fed into subtractive clustering procedure to put the data in a group of clusters. 

then serve as an input to a neural network based identification algorithm. 

 

The Adaptive Neuro-Fuzzy Inference System (ANFIS) is used for the 

classification procedure. The features extracted for all trajectories are represented 

by groups of membership functions and groups of the Fuzzy If-Then rules. The 

Initial Fuzzy Inference System (IFIS) is trained using Artificial Neural Network 

(ANN) by tuning the membership functions to obtain the lowest possible number 

of hits by the Fuzzy Inference System (FIS) output that misses the targeted object. 

After training the IFIS we obtain a new system which is called Final Fuzzy 

Inference System (FFIS). 

 

The Classification of trajectories Algorithm (TCA) is devised for classifying 

trajectories of two different types of ships: fishing boats and tanker ships. The 

locations of a tanker ship and a fishing boat are assumed to be collected in the 

same region without distinction. The performance of the proposed TCA using 

polynomial functions and ANFIS is tested using different trajectories obtaining 

highest classification accuracy of 99.5%. 

 

The Developed Classification of trajectories Algorithm (DTCA) is devised for 

classification of trajectories of dissimilar type like mariner and animal wanderers. 

The locations are assumed to be collected for all objects in the same unidentified 

territory. There are two different cases of classification of trajectories: similar and 

non-similar trajectories. The similar trajectories include only animal trajectories 

and non-similar trajectories include mariner trajectories. The similar trajectories 

of combinations of two animals are classified in pairs to get highest classification 

accuracy of 98.83%, while the non-similar trajectories of ships are classified 

against the animal trajectories to get highest classification accuracy of 99.11% by 

using ANFIS. The performance of DTCA is tested by using different trajectories 

of combinations of object pairs.  

 

The Advanced Classification of trajectories Algorithm (ATCA) is further 

proposed to classify the trajectories of different objects. The Three-fold Cross 



II 

 

Validation Technique is applied to the datasets available where they get divided 

into 3 sets for optimized training and detection. The similar trajectories of each 

two objects are classified to get the highest classification accuracy of 97.29%. 

The non-similar trajectories are classified versus similar trajectories to get the 

highest classification accuracy of 95.30%. The performance of ATCA is tested 

using different trajectories of all kinds of investigated objects. The proposed 

algorithm results are compared to the Support Vector Machine (SVM) which was 

developed by other researchers as baseline for our results. The results of our 

proposed algorithm ACTA outperform the SVM baseline results in terms of 

accuracy. 

 

Keywords- Subtractive Clustering; ANFIS; Classification of trajectories 

Algorithm (TCA), Developed Classification of trajectories Algorithm 

(DTCA), Advanced Classification of trajectories Algorithm (ATCA) 
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