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Abstract:  Achieved the optic simulation visual functions needs to is followed the parameters optic ocular models and the optic quality systems. The maul the cut must established average specific feature of the eye and the parameters of the complete eye. So, using the optic simulation program OSLO, is achieved the optic representation ocular systems, established the gait of the rays through system and is caused the aberrations systems.
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1. INTRODUCTION
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Optical reprezentation of the visual system

 


Eye is a convergent optical system in which the image focused on retina, what means that the image of one object placed at infinitum is formed on retina. This process depends on three factors: the length of the eyeball; the convergence strength of the system; the index of refraction of the system.

The length of normal eye alternate between 23,5 and 24,5 mm, but it can present still more important variations. The convergence strength can also vary between 52,69 dpt and 64,27 dpt. This is realizing through the combination of a few spherical dioptres, scilicet:
· The anterior corneal dioptre, with the power of refraction by 48, 83 dpt;

· The posterior corneal dioptre, with the power of refraction by 5, 88 dpt;

· The cristalinial dioptre, with the power of refraction varied between 12, 5 and 22 dpt.
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 Gullstrand model of  the human eye

 

Is appointed the emmetropic eye (natural eye) an eye constituted in such kind so that the image is formed on retina. Emetropia arises from the harmonious joining between length and power of refraction.

Ammetropia on the contrary don't achieves this harmony, the image don't formed on retina, what don't involves a pathologic process, but except defect of size of report length - power of refraction.

In astigmate ammetropies the image of one point is mature from two perpendicular law, but unplaced in same plans.

Optically, the eyeball is mature from the follow environments of refraction: cornea, crystalline, watery humor, vitreous humor, retina.
The average features of the adult eye, theoretical calculating by Gullstrand, are presented in the table 1, in two one cases of operation: accomodated and unaccomodated. The parameters of complete eye are presented in the table 2, as much for accomodation, 
quotient and for unaccomodation.
Crystalline or eye lens is the topmost element from the eyeball from dioptric viewpoint, where through by dint of his dimensional modifications can obtain the process of accomodation.

Besides the process of dimensional deformation crystalline, this presents a 
casting an index of refraction. 
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Parameters of the Complete Eye

 

Parameter

 

A

c

com.

 

Un

a

c

com.

 

   Dioptric strength [dpt]

 

70,57

 

58,636

 

 Object focal distance [mm]

 

12,40

 

15,10

 

   Imagine focal distance [mm]

 

15,93

 

22,78

 

   Measurement of the entrance pupil [mm]

 

2,67

 

3,05

 

   Measure

ment of the exit pupil [mm]

 

3,21

 

3,66

 

   Accomodation [dpt]

 

10,66

 

0

 


The gradual nature of the variation of the index was used-up by Mattheisen proposed depending on indicated crystalline what presupposes a parabolic casting. However, this form causes a discontinuity to the central plan of unaccomoded crystalline and is necessary in addition the term in the equation index of refraction of type:
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In which:
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 represents the variation index of refraction; 
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 is the variation index of refraction between two layers;
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 is the index of refraction between the layers 
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Abaft the analyses maded on lots of subjects in average age of 20-25 of years, we put in evidence the follow appearances:

· The ray of curvature of crystalline has a linear variation in report with the power of accomodation;

· This limits variations of the ray of curvature of the unaccomodated structure are else big, of approximate 10 mm and respective the little maul of 5, 33 mm for an accomodated structure.

For a adaptiv model of crystalline are shall choose as a rays of curvature of dioptric surfaces the values of 11 mm and respective 5, mm, where through the report of the rays to have a fixed a such value model of crystalline can be coupled (connected) with the cornea, getting "adapted eye", valid model as much for the adapted state, quotient and for unadapted state.
2. OPTICAL MODELING
The utilization of the program of optical simulation OSLO presupposes:

· Enter the geometric parameters of the optical system: the rays of curvature ale the lens, their thickness on the optic axis and the values of the indexes of refraction;

· The settlement of general operational conditions;

· The two-dimensional representation of optical system;

· Trace the path of the optical rays;

· The tridimensional representation of the system;

· The calculus of optic aberrations of the optical system used.
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 optical system
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The general conditions imposed

 


Running the software drove to the procurement to the following values: 
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Medium Characteristics of the Human Eye
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 1. The index of refraction 
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 corne
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1,376
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 crystalline

 

1,426
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vitreous humour
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Rays path of the optical visual system
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Tridimensional representation of the optical 

system
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For the quality determination of the image formed through the optical system of eye and the contrast are shall considered the parameters that results abaft the analysis of optic ocular model. Therefor we needs to study the formation of the image diffractive of a acnode, then the settlement parameters formation of a image of stretched object thru optical system.
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Modulation transfer function analyse
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The aberration of chromatism of the system thus determined was obtained with the value of 7,94 . 10-4, where we considered (1=72, (2=70 and (3=68.

The spherical aberration what appears due to spherical dioptres of the constructive elements of the eyeball is of 6,28.10-4. The values thus obtained don't represents very big aberrations for centred optical system.
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   Dioptric strength [dpt]

 

70,57

 

58,636

 

 Object focal distance [mm]

 

12,40

 

15,10

 

   Imagine focal distance [mm]

 

15,93

 

22,78

 

   Measurement of the entrance pupil [mm]

 

2,67
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3,21

 

3,66

 

   Accomodation [dpt]

 

10,66

 

0

 

[image: image24.wmf] Cornea         

Crystallin

 

 

 

 

 

     

      Fovea

 

 

 

    

     

Centralis

 

 

 

 

 

 

 

 

 

 

 

 

 

   Anterior 

 

   Pupil

 

  Chamber

 

Fig

ure

 

1

.

 Gullstrand model of  the human eye
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Tridimensional representation of the optical 
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Figure 3. The general conditions imposed
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Figure 1. Gullstrand model of  the human eye
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Figure 2. Enter date input of the optical system
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Table 1. Medium Characteristics of the Human Eye 


		Parameters 

		Accom.

		Unaccom.



		 1. The index of refraction - n



		- cornea

		1,376

		1,376



		- watery humour

		1,336

		1,336



		- crystalline

		1,426

		1,4085



		- vitreous humour

		1,336

		1,336



		 2. The rays of curvature [mm]



		- cornea - anterior dioptre

              - posterior dioptre

		7,7


6,8

		7,7


6,8



		- crystalline - anterior dioptre

                    - posterior dioptre

		5,33


-5,33

		10


-6



		 3. Dioptric strength [dpt]



		- cornea - anterior dioptre


              - posterior dioptre

		48,83


-5,88

		48,83


-5,88



		- crystalline - anterior dioptre


                    - posterior dioptre

		9,375


9,375

		3


8,33
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Table 2. Parameters of the Complete Eye

		Parameter

		Accom.

		Unaccom.



		   Dioptric strength [dpt]

		70,57

		58,636



		 Object focal distance [mm]

		12,40

		15,10



		   Imagine focal distance [mm]

		15,93

		22,78



		   Measurement of the entrance pupil [mm]

		2,67

		3,05



		   Measurement of the exit pupil [mm]

		3,21

		3,66



		   Accomodation [dpt]

		10,66

		0
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