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ABSTRACT

As age progresses, the individual is prone to more diseases, among which, one of the most
important is represented by dementia. Dementia is difficult to diagnose. Most medical
diagnoses are based on the pen-paper cognitive test or high-cost medical devices such as
Magnetic Resonance Imaging (MRI). Therefore, there is an increasing need for applying
computerized methods in the diagnosis of dementia disease to fully utilize the advantages
provided by advanced technologies. When it comes to dementia’s detection, cognitive testing
is one of the most accurate tests. Nevertheless, it has many disadvantages, including the
measurement of the extent of the brain damage, adaptability with the Intelligence Quotient of
the patient (1Q) and assessment that reflects real-world conditions and daily tasks. Hence, it is
advisable to explore newer, more effective applications that adapt the cognitive methods with
computerized methods. One example is the Virtual Environment (VE), which allows patients
to immerse in a controlled environment. This thesis proposes a non-invasive, cognitive
computerized test for diagnosis of dementia in earlier stages that uses a 3D virtual
environment platform combined with Machine Learning Algorithms (MLAS). The objective
is to evaluate two cognitive domains: visuospatial assessment and memory assessment, using
multiple MLAs based on a voting approach. A 3D system classifies patients into three
classes: patients with severe cognitive impairment (dementia), patients with Mild Cognitive
Impairment (MCI), and participants with normal cognition. The experiment was applied on
115 real patients, thirty of those who had dementia, sixty-five that were cognitively healthy
and twenty of those that had MCI. The performance of Virtual Reality (VR) system was
compared with Mini-Cog test since the latter is used to measure cognitive impaired patients
in the traditional diagnosis system at the clinic. This resulted in the following outcome -
visuospatial and memory recall scores in both clinical diagnosis and VR system of dementia
patients were less than those of MCI patients, and the scores of MCI patients were less than
those of the control group. Furthermore, there was a perfect agreement between the standard
methods in functional evaluation and navigational ability in our system where P-value in
weighted Kappa statistic= 100%; and between Mini-Cog-clinical diagnosis vs VR system
scores where P-value in weighted Kappa statistic= 93%. The highest performance was
derived from a voting approach named Ensemble VVote, where accuracy was determined to be
equal to 97.22%. Here, demented patients’ class was seen having a greater discriminate
capacity than other classes where all performance results equal 1. Overall, the proposed
system has a high rating and gives reliable information as well as high accuracy in the
diagnosis and classification of patients.






