Cairo University

RAY TRACE EXAMINATION OF THE HUMAN EYE LENS UNDER
CONSTANT VOLUME ACCOMMODATION USING COMPUTER
MODELING

By

Amany Amr Mohammed ELZawahry

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
in
Biomedical Engineering and Systems

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2020



RAY TRACE EXAMINATION OF THE HUMAN EYE LENS UNDER
CONSTANT VOLUME ACCOMMODATION USING COMPUTER
MODELING

By
Amany Amr Mohammed ELZawahry

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
in
Biomedical Engineering and Systems

Under the Supervision of

Dr. Amr A. R. Sharawi Prof. Dr. Medhat A. EI-Messiery
Associate Professor of Professor of
Biomedical Engineering and Systems Engineering Physics

Faculty of Engineering, Cairo University Faculty of Engineering, Cairo University

Dr. Manal Mustafa Awad

Professor of
Engineering Physics
Faculty of Engineering, Cairo University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2020



RAY TRACE EXAMINATION OF THE HUMAN EYE LENS UNDER CONSTANT
VOLUME ACCOMMODATION USING COMPUTER MODELING

By
Amany Amr Mohammed ELZawahry

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
in
Biomedical Engineering and Systems

Approved by the Examining Committee

Dr. Amr A. R. Sharawi, Thesis Main Advisor

Prof. Dr. Medhat A. EI-Messiery, Advisor

Dr. Manal Mustafa Awad, Advisor

Prof. Dr. Noha M. Salem, Internal Examiner

Prof. Dr. Mai M. S. Mabrouk, External Examiner
- Head of Biomedical Engineering Department, Misr University for Science &
Technology

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2020



Engineer’s Name: Amany Amr Mohamed ELZawahry
Date of Birth: 21/6/1992

Nationality: Egyptian

E-mail: amany.elzawahry@gmail.com
Phone: 01115905357

Address: 12 Bassam Elsherif, Haram,Giza
Registration Date: 1/10/2014

Awarding Date: I

Degree: Master of Science

Department: Biomedical Engineering and Systems

Supervisors:
Dr. Amr A. R. Sharawi
Prof. Dr. Medhat A. El-Messiery
Dr. Manal Mustafa Awad

Examiners:
Dr. Amr A. R. Sharawi (Thesis main advisor)
Prof. Dr. Medhat A. EI-Messiery (Advisor)
Dr. Manal Mustafa Awad (Advisor)
Prof. Dr. Noha M. Salem (Internal examiner)
Prof. Dr. Mai M. S. Mabrouk (External examiner)
- Head of Biomedical Engineering Department,
Misr University for Science and Technology

Title of Thesis:

Ray Trace Examination of The Human Eye Lens Under Constant VVolume
Accommodation Using Computer Modeling

Key Words:
Schematic eye model; Exact ray tracing; Accommodation under constant volume of
the human eye lens

Summary:

The present work aims at introducing a computer model that reconstructs the visual
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Nomenclature

A: Accommodation level

D: Diopters (reciprocal of focal length measured in meters)
F, F': Primary (front) and Secondary (Back) Focal points
HOAs: High Order Aberrations

IOL: Intraocular Lens

LSA: Longitudinal Spherical Aberration

N,N’ : Front and Back Nodal points

P,P’: Primary and Secondary Principal points

RMS: Root Mean Square

TSA: Transversal Spherical Aberration

V,V’: Front and Back Vertex points

xi



