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ABSTRACT



In this work we have proposed the computed system for visual field
diagnosis which can be exploited to analyze the central part of the visual field of
view. An above mentioned system will be further termed as “Perimetry” and it can
be used both in stationary and non-stationary environment.

Computer based Perimetry provides the mean to conduct the perimetry
examination procedure. The system provides an opportunity to perform the
following task and procedures:

e Presentation of the colored stimuli of preprogrammed cycle and intensity

on specific bow-shape hemisphere;

e Automatic control of patient gaze fixation. The web-camera system is
exploited to detect patient gaze direction. False results which are due to
the change of patient gaze direction is automatically excluded from the
measurement results, which reduces to the maximum the likelihood of
inappropriate results and therefore an inadequate conclusions;

e Upon completion of the perimetry examination the software module of the
Perimetry system sums up the information received during the
examination (The spots of stimuli that were observed by the patient) and
sets up the diagram which is called the visual field map;

e Representation of visual field map in digital format provides an
opportunity for it to be saved into the database system. Integrated modules
of operating console (PC) makes it possible to transfer the acquired data
through the hospital network for review and it can also be printed on
conventional printer system.

Simplicity and usefulness of the system also allows it use in outer-hospital
environment. In this case it is possible to transfer data from the survey center to
the central clinical database where the results can be subsequently reviewed and
analyzed by the ophthalmologists.

After reviewing the data from the perimetry examinationthe doctors will be
able to prescribe the medication and treatment plan or in severe case plan
operational intervention. During the system operation the user can alter the
following the scan parameters: the distance between the stimuli source and the
patient eye, examination of either right or left eye (OD, OS), change the
background color, change the size of stimulus and the interval between the
stimuli.

Software module also incorporates patient gaze fixation control mechanism by
the means of providing the stimuli from the source that corresponds to the eye
blind spot (The stimuli that cannot be physically seen due to optic nerve location if
the patient has its gaze fixed on predefined location).

Examination of Field of Vision Procedures of the examination are as follows:

1. The perimeters hemisphere is made of transparent plastic. 216 white
lightemitting diodes that are located in the back part of a hemisphere along 24
meridians being united in 10 groups are employed as a light source for the stimuli
representation.



2. The control module (PC and specially developed program software)
provides control of the representation of light stimulus of various parameters
(selected by the performing physician or technician) and cycle coding.

3. The diagnosing module provides the means of receiving diagnostics schemes
of a field of vision in a digital format, and also give possibility to print and archive
the results for the future use.

4. The module of the control of the patient’s gaze (a gaze direction) is equipped
with a video camera for the detection of cases when there is a diversion of patient’s
eyesight during the examination, so that the inaccurate data can be exclude from
the results in order to avoid the misdiagnosis.

We have conducted the test of the perimetry system during which number of
patientswere tested for the visual field analysis. Chosen patients were afterwards
examined oninternationally approved perimetry system. Comparison of the results
received from the examination on two perimetry systems showed insignificant
deviations which can beaccounted on patient eyesight fixation issues.

This feature promotes the trustworthiness of received results and there
increases the credibilityto the visual field analysis examination.

I would like to sincerely thank my research supervisor, Professor Zviad
Gurtskaia for his important advices throughout this work and for outstanding
patience.



	თავი 5 – მხედველობის ველის კომპიუტერული   ანალიზატორის დიზაინი

