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Abstract                                                                                                                                                                       

The human eyes are protected in specialized sockets carved out in the human skull. An average human eye in adult has 

a diameter of approximately 2.5 cm. Because of lack of outdoor activities, increased use of computer, television and 

smart phones, youngsters are increasingly experiencing defects of vision, most common are myopia or short-

sightedness, hypermetropia or long-sightedness/far-sightedness. Prescription eye glasses are needed to correct 

these defects. At times, children and adults have to wear 3 types of glasses, one for visualizing things far away, 

another for computer use and the  third one for reading, causing a lot of hassle in changing glasses and creating 

problems in carrying all of them. AI-based-smart glasses are proposed, which have 3 in 1 features, adjusting to far 

vision, computer vision and reading vision through ultrasound waves (available in cameras). Additionally, 

antiglare and photosensitive (darkening the glasses in bright sunlight) features are added. In addition, the author 

proposes to add 4 tiny cameras, 2 between the left- and the right-eye glasses (C1 one pointing straight and C2 titled 

to provide a view just in front of toes) and 2 at the end of frame, C3 and C4, resting on each tip of ear, all of the 

cameras equipped with night-vision capability. Bluetooth connectivity is provided to earphones, smart-wrist watch 

and smart phone. C1 is equipped with unusual-motion and explosive-trace detection as well as night-vision 

capability. C2 is powered with edge-based algorithm to detect any obstacles in front, sounding alarms in all these 

situations as well as visual warning on the upper-right-hand corner of the right-eye glass and a mirror setup for the 

left-eye glass. C3 and C4 are employed for back vision and sensors S1 band S2 for blind-corner vision. Smart-phone 

features as well as features of cardless-authorization and charge system are incorporated. These glasses are 

protected through automatic-lock system, based on voice and 3-D-face recognition as well as real-time 

transmission to a secure location, identity as well as positional coördinates and momenta of possessor to prevent 

from unauthorized use or snatching.                                                                                           

Keywords: Back and blind-corner vision, Edge-based algorithm, Night vision, Smart-phone features, Unusual-

motion and explosive-trace detection                                                                                                                                                                                                           

 

 

1 INTRODUCTION  
 

We, the humans, are blessed with the unique gift from Allah Izz-o-Jal — our eyes. This is a remarkable piece of 

technology, which provides stereo vision, along with automatic adjustment of focus for near and far objects as 

well as dark adaptation.  The human eyes are protected in specialized sockets carved out in the human skull, an 

average adult eye possesses a diameter of around 2.5 cm. The white outer region of our eye, which protects the 

internal parts of our eyes, is called ‘sclera’. The transparent portion of our eye that allows the light to enter our eye is 

termed as ‘cornea’, which consists of transparent tissue. A circular, thin structure made up of contracting and 

relaxing muscles in the eye, which controls the light reaching the retina and the size of ‘pupil’ (part of eye located in 

iris center), is known as the ‘iris’. Pupil allows light to enter the ‘retina’ (light-sensitive tissue in the inner core of the 

eye, which sends electrical signals, converted from light, to brain for processing). ‘Lens’ is a biconvex, transparent 

structure present in the eye behind the pupil. ‘Optic nerve’ sends electrical impulses from retina to the brain. 
 

In this paper, the author proposes AI-based-smart glass, which combine automatically-adjusting-prespcription glasses 

for reading, computer use and distance vision with back and blind-corner vision, night vision as well as unusual-

motion and explosive-trace detection using smart-phone features.  
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Figure 1. Geometry of image formation 

————————————————————————————————————————— 

2 MODELS OF IMAGE FORMATION 
 

Mathematical-computer models of image formation include the geometrical model, the image-function model, 

the radiometrical model, the color model, the spatial-frequency model and the digitizing model. In the context of 

the geometrical model, the projection of a point in the image plane is located based on equation (1)  

 
fu

uf
v

fvu 


111
 (1) 

In the above equation, u represents distance of the object from lens center, v distance of the image from lens 

center and f the focal length (Figure 1). 

 

3 CARE OF EYES 
 

It is imperative that we protect our eyes through proper diet, exercise and lifesrtyle adjusment through plans outlined 

in Tables 7, 11 of [1]. During an outdoor session, children engage in various activities (drawing, singing, painting, 

jigsaw puzzle) to get the required doses of vitamin D. The children should sit facing away from the sun (physical-

education instructor/teacher should face the sun) and their eyes should be protected through UV (ultraviolet)-cutoff 

glasses or indigenously-made spectacles, made from one layer of completely-exposed photographic film, ASA 

100, having high sliver content. They should exercise for 5 minutes each after waking up, at the end of every 

hour and before going to bed — focusing eyes far away and moving eyeballs (up, down, sideways) and applying 

cold water to eyes every 3-4 hours. It is interesting to notice that in the Muslim faith, wadu/ablution is obligatory 

for prayers, which are offered 5 times day. The ritual of ablution has a segment of washing face, which keeps 

eyes cool. Exercising eyes after every hour should be practiced by adults, too. Adults and children should, also, be 

wearing UV-cutoff glasses or indigenously-made spectacles, whenever they go outside or travel on city roads, not 

only, to protect eyes from UV rays, but also, to save eyes from dust and other foreign objects (for persons with 

normal eyesight, it is recommended to put on zero-power glasses even during night just for this reason). This is 

most important for adults, who have cataract syrgery and have lenses put in their eyes. 
 

There should be a maximum of 2-hour screen time (computer/video games/TV/DVD — computer monitor at eye 

level) for children. Proper lighting is required for reading/writing/drawing activities. Neck and back should be 

straight as well as normal to thighs for all the above activities. Smart phones should not be given to children. 
 

If a brown/black spot is seen in eyes or unusual redness is observed (visible clearly using ophthalmoscope — Figure 

2), immediate medical attention is needed. 

 
Figure 2. Ophthalmoscope 
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4 DEFECTS OF VISION 

Note that a young child does not have
6

6
vision. A 5-year-old child may have

12

6
vision. The letters in children’s 

books/workbooks should be adapted according to age. 
 

Myopia or Near-Sightedness is a defect of vision, in which distant objects appear blurred and objects close to a 

person are seen clearly. This occurs because the eyeball is either too long or the refractive power of the eye lens is too 

high. In such situations, the image forms in front of the retina rather than forming on the retinal surface. Correction is 

achieved by prescribing glasses/contacts made of concave (diverging) lenses, which diverge the rays just enough so 

that the image forms on retinal surface. 
 

Hypermetropia or Long-Sightedness (sometimes called ‘far-sightedness’) is a defect of vision, in which nearby 

objects appear blurred and distant objects are seen clearly. This occurs because the eyeball is either too short or 

the refractive power of the eye lens is too low. In such situations, the image forms behind the retina rather than 

forming on the retinal surface. Correction is achieved by prescribing glasses/contacts made of convex (converging) 

lenses, which converge the rays just enough so that the image forms on retinal surface.  
 

Cataract is clouding of the lens, which obstructs vision and does not allow creation of a sharp and a clear image. 

A cataract forms when old cells, after their death, stick in a capsule creating clouding over lens with the passage 

of time, causing blurring of image. Correction is achieved through surgery. An artificial lens in placed in place of 

the opaque lens, removed via surgery.  
 

Presbyopia or Old-Age Long-Sightedness is a natural defect that occurs with the age. The eye muscles become so 

weak that no longer a person can see nearby objects clearly. The near point of a person with presbyopia is more than 

25 cm. Correction is achieved by wearing bifocal or progressive-addition lenses (PALs), in which the upper portion of 

the lens consists of concave lens and the lower portion convex lens.  
 

Astigmatism is a defect in which the light rays, which enter the eye, fail to focus light evenly to a single focal 

point on the retina but instead scatter away. The light rays converge in such a way that some of them focus on 

the retina and still other focus in front of or behind the retina. This is due to non-uniform curvature of the cornea; 

resulting in distorted or blurry vision at any distance. Correction of astigmatism is achieved by prescribing 

spherical-cylindrical lens. 

 

5 EYE GLASSES AND POWER OF A LENS 
 

Optical power (also referred to as dioptric power, refractive power, focusing power, or convergence power) is 

the degree to which a lens converges or diverges light. Mathematically, power of a lens is reciprocal of the focal 

length. Equation (1), therefore, becomes 

 
vuf

P
111

  (2) 

SI unit of optical power is diopter (D), which is m–1. High optical power corresponds to short focal length. If a 

lens is immersed in a refractive medium, its optical power as well as focal length change. For 2 or more thin 

lenses close together, the optical power of the combined lenses is the algebraic sum of optical power of 

individual lenses, which is derived from formula for focus of combined lens, i. e., 

 21
21

111
PPP

fff
  (3) 

The prescription eyeglasses have numbers listed under the heading OS (Oculus Sinister meaning Left Eye) and OD 

(Oculus Dextrus meaning Right Eye). Occasionally, there would be a number listed under the heading OU, which 

implies something involving both eyes. These numbers represent diopters. Roughly, farther away from zero is the 

prescription (compare with ‘Away-from-Normality Index’ in Growth-and-Obesity Roadmaps 5.0 — Tables 4a, 5a, 

8a, 9a in [1]), the worse is the eyesight and the more vision correction (stronger prescription) is needed. A plus sign 

indicates that the patient has hypermetropia (long-sightedness/far-sightedness) and a minus sign implies that 

patient is suffering from myopia (near-sightedness). This is because convex lenses have positive optical power, 

whereas concave lenses have negative optical power. For people, who have astigmatism, there’ll be 3 numbers in 

their prescription, i. e., .AxisCS  S refers to spherical portion of the prescription, C to cylindrical portion or 

astigmatism. Axis is a number anywhere between 0
o
 and 180

o
. It documents orientation of the astigmatism. 

 

Generally, people of mature age have to use 3 types of eye glasses — one for reading, the other for computer vision 

and the third for distance vision. Sometimes glasses for distance vision are embedded with the property that they 

darken in bright light. However, this poses problems during nighttime driving. The vehicles coming from the opposite 
directiondirection 
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Figure 3. A prototype of AI-based-smart glasses 

 

 

direction with bright headlights cause these glasses to darken, making it difficult to drive on highway. The time-lag 

between darkening and removing the glasses may be critical as serious accident may happen during this short span-

of-time. A solution to this problem is proposed in AI-based-smart glasses. 

 

6 ARTIFICIAL INTELLIGENCE (AI): BLESSINGS AND CURSES 
 

Artificial intelligence (AI) is considered as the capability of a digital computer or a robot, which is computer-

controlled to accomplish tasks usually associated with humans. The term is frequently applied to the task of 

developing systems ebedded with the intellectual processes characteristic of intelligent beings, which include the 

abilities to reason, to find meaning, to generalize or to learn from previous experience.  

 

Virtual Reality is taking an important role in modern society within very different areas, ranging from industrial 

applications to entertainment business. It has numerous advantages in the education sector, since it allows 3-D 

visualization of almost any object or going anywhere in a unique manner. In medical education, in particular, 

anatomy, its use is especially important because it permits studying any structure of the human body by taking 

the user inside each one [2]. Earlier this year, an AI-based system for determining risk of acquiring scoliosis in 

school-going children has been proposed [3]. 
 

Concerns have been expressed whether AI would take over humans and their jobs. A very significant misue of 

AI is virtual-reality glasses, which if used on roads and public places, make the person oblivious of one’s 

surroundings causing collisions and accidents. These glasses are making both visual and acoustic disconnect 

with the environment. Previously, use of smart and non-smart phones during driving has been the main source of 

accidents. Further, access to smart phones to all family members and their constant use has broken the family 

fabric, deprived them from proper sleep and causing more and more youngsters to wear prescription glasses.  
 

Tyschsen and Foeller studied the effects of immersive virtual-reality-headset viewing on young children by 

analyzing a sample of 50 children (29 boys; 21 girls), 4-10-year-old. They concluded that younger children 

tolerate fully immersive 3-D virtual reality game play without noteworthy effects on visuomotor functions [4]. 

 

7 AI-BASED-SMART GLASSES 
 

In this work, a protype is given for AI-based-smart glasses, which have 3 in 1 features, adapting for distance 

vision, computer vision and reading vision through ultrasound waves, which are available in cameras. The author 

proposes to add 4 tiny cameras: C1 points straight and is equipped with unusual-motion and explosive-trace 

detection as well as night-vision capability; C2 titled downwards to provide a view just in front of toes, powered 

with edge-based algorithm to detect any obstacle or ditch in front, sounding alarms in all these situations as well 

as visual warning on the upper-right-hand corner of right-eye glass and a mirror setup for the left-eye glass; C3 

and C4 provide back views; sensors, S1 and S2 bind-corner view as well as adaptability to adjust focus for reading, 

computer work and distance vision in addition to intensity-based algorithm for antiglare mechanism and adjusting 

for bright light during daytime. This is accomplished by programming intensity-based algorthm for darkening of 

glasses in bright sunlight, so that it is activated, only, during daylight hours. These daylight hours are determined 

from local sunrise and sunset timings, which are obtained from latutide and longitude of the location of AI-based 

glasses. The latitude and longitude of the current location is obtained from GPS (Global-Positioning System) [6]. 

This should take care of the unwanted darkening of the glasses during nightime driving (Figure 3).   

 

Smart-phone features as well as features of cardless-authorization and charge system [7] are incorporated in 

these glasses, which are protected through automatic-lock system based on voice and 3-D-facial recognition 

(8,9) 

https://www.ngds-ku.org/Presentations/Cardless.pdf
https://www.ngds-ku.org/Presentations/Rating.pdf
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[8, 9] as well as real-time transmission to a secure location, identity as well as positional coördinates and 

momenta of possessor to prevent from unauthorized use or snatching. 

 

8 CONCLUSION 
 

AI-enabled smart home products, like Google Assistant, Apple's Siri, and Amazon's Alexa, are taking a more 

proactive role in smart homes, revolutioninzing security systems and home appliances. They recognize the voice 

commands and accomplish the assigned task. Further, they can automate operations by storing and implementing 

the user's preferences. In this work, the author has proposed AI-based-smart glasses, which should enhance the 

user’s interaction with the environment by providing an almost 360
o
 vision instead of the normal stereo vision 

avaible in human eyes. In future, there is a potential to include features, which should enable persons with 

severly-impaired vision to be able to see clearly. That should be the true purpose of science — to enhance 

quality of life for the human beings. 
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