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Abstract

Visual impairments and blindness are one of the urging problems
affecting the daily lives of millions of individuals all over the world.
Research have introduced two main solutions: the first is an electronic
retina implant using surgical operation. The second is the nonsurgical
Visual Sensory Substitution (VSS) approach. It is based on two things:
the retina loss is not really a loss of seeing; and the gift of the
neuroplasticity which induces new paths in the brain. It was found that
vision loss promotes the brain to share some of the audible and tactile
information with the visual cortex for processing, which means seeing
it. Therefore, sighting regain can be achieved by training the brain to
accept tactile or audible data as visual data.

In light of these affairs, this thesis has two general aims. The first
aim is to investigate some ways that lead to the integration of an all-in-
one Tactile Visual Sensory Substitution (TVSS) device. This was
analyzed using two approaches. The first approach proposes the use of
a low-resolution image sensor to meet the requirements of the tactile
displays with minimum image processing, and it was verified by
implementing a TVSS using the image sensor of the personal computer
optical mouse. The second approach presents the design and simulation
of a smart CMOS Image Sensor (CIS) which has been designed with a
built-in edge detection circuitry, embedded inside the image sensor.
Circuit level simulation was performed using LTSPICE, while
functional simulation was done in MATLAB. A third simulation which
is fast, image-to-image, and based on the SPICE model using
MATLAB was also applied.

The second aim especially pointed for the Muslim community, is
to make use of the TVSS trend in developing a way that serves as an
alternative to the Braille reading of the Holy Quran. A TVSS system
was implemented, which captures images from an ordinary paper
edition of AL-Mushaf and converts it to tactile patterns in real time. The
images are captured using a handheld scanner that is passed over AL-
Mushaf page, by the user's hand, and transfers them to the PC to be
processed. The tactile images of the text were divided into two parts;
the word's grapheme after thinning, and the synthetic replacements of
the diacritics. The research contribution is the presentation of a novel
way, for the blind persons by using a TVSS system, to read the Holy
Quran from AL-Mushaf in its original form including all of the reciting
rules without the need to the translation to Braille codes.
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