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Abstract:  

All through the study, optical systems, with circular apertures apodised with 

the  

amplitude filters, namely Hanning filter, Barlett filter, Shaded aperture filter 

and Lancoz  

filter have been considered. Investigations have been made on the imaging 

properties  

of defocused optical systems suffering from primary spherical aberration 

and primary  

coma. The intensity distribution of the two-line objects in the image plane 

by defocused optical system having an apodised annular aperture and 

describes the effects of  

defocusing and aberration parameters on it. By shaping the aperture at 0.3 

to 1 the  

present research was done.  
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1.1 INTRODUCTION:  

An annular apertures in an optical imaging system can be derived from its  

amplitude response. Abbe [1873] in his experimental work on improving 

the  

performance of microscopic objectives. The far-field diffraction 

characteristics due to  

Apodization is a subset of the more general spatial filtering approach 

(Hecht and Zajac,  

1987). Apodization can help an aberrated optical system improve certain 

aspects of its  

imaging performance [6-8]. With the goal of improving image quality, some 

researchers  

have investigated the edge ringing and edge-shifting aspects of various 

pupil functions  

[9-11]. The difference between the first maximum of the edge fringes and 

the unit object  
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intensity is the edge ringing. Edge-shift, also known as image shift, is the 

distance  

between the image edge and half of the object edge's intensity value. The 

rise in image  

intensity over a unit change in Z around the geometric edge (i.e., Z=0) is 

known as an  

edge-gradient.  

To avoid edge-ringing in coherent and partially coherent illuminations, it is  

desirable to build a system that produces actual and positive amplitude 

impulse. This  

problem has been investigated, and it has been determined that proper 

apodized can  

control edge-ringing [12-14]. In the absence and presence of aberrations, 

aperture  

shaping reduces the negative effects of edge-ringing in coherent image. To 

evaluate the  

effect of the Hanning amplitude filter with phase on the optical system 

which is under  
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the combined influence of high primary spherical aberration and defect-of-

focus. The  

far-field diffraction characteristics due to a circular aperture in an optical 

imaging  

system can be derived from its amplitude response or amplitude in a 

variety of  

circumstances, the suggested apodization across the pupil reduces the 

light energy  

related to the first and higher order side lobe levels of the PSF. According 

to the  

Rayleigh criterion [23], the transverse resolution of PSF grows of its central 

peak shrinks.  

In the presence of high aberrations, apodization (ẞ = 1) across the pupil to 

reduce the  

higher frequency components at the edges of the pupil function,  

1.2 EXPERIMENTAL:  

A mathematical model of an individual eyelet was developed. It is a flexible  

model allowing various system parameters to vary. Computer based 
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algorithms were  

developed to locate and resolve two lines in space. The model was 

exercised with  

experimental data and found to have a resolution The appearance of a 

sharp cut-off in  
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Φα=π  

the transfer function distinguishes a coherent optical system. The high 

frequency  

components of an edge object are quite powerful. When compared to the 

Fourier  

spectrum of the sharp edge, the coherent optical system's cut-off is 

effectively low,  

resulting in undesirable edge ringing [15].  

For the future development of the Aperture shaping, the simulation 

indicates that it is  

desirable to work with a condenser in which the aperture is better matched 

to the  

objective one. However, using the imaging of aperture not only artificial test 

samples  

with sharp edges but relevant objects, it remains to be seen if the actual 

illumination  

conditions have a negative effect on the images or not.  

1  
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- ( x 2 )  

2  

1  

B(Z) = 2 | cos (πẞr) cos [27(Z + Z ̧ )x]e  

0.3  

dx+2c|cos (77/ẞr) cos [2/(Z − Z ̧ )x]e  

0.3  

Table-1 for Rayleigh Limit (RL) and Sparrow Limit (SL)  

-(x = -)  

2  

dx  

2  

B  

C = 0.2  

RL  

SL  

C = 0.4  

RL  

C = 0.6  

C = 0.8  
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C = 1  

SL  

RL  

SL  

RL  

SL  

RL  

SL  

0  

4.6700  

2.0000  

0.1  

4.7030 | 2.0000  

0.4  

4.5010 2.9000 4.5370 2.9000 4.6920 2.7000 4.7120 2.4000 4.5000 2.9000 

4.5840 2.9000 4.7330 2.7000 4.7480 2.4000  

0.2 4.5000 2.9000 4.6380 2.9000 4.7800 2.7000 4.7910 2.4000 4.7420| 

2.0000  

0.3 4.5240 2.9000 4.7000 3.0000 4.8370 2.7000 4.8410 2.4000 4.7880 

2.0000  

4.5680 2.9000 4.7480 3.0000 4.9050 2.7000 4.9020 2.3000 4.8430 2.0000  

0.5 4.6330 2.9000 4.8480 3.0000 4.9880 2.7000 4.9760 2.3000 4.9110 

2.0000  

0.6 4.7000 3.0000 4.9570 3.1000 5.0920 2.6000 5.0690 2.3000 4.9960 
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2.0000  

0.7 4.7000 3.0000 5.1190 3.1000 5.2240 2.6000 5.1890 2.3000 5.1060 

1.9000  

0.8 4.7890 3.0000 5.3280 3.1000 5.4010 2.6000 5.3490 2.3000 5.2490 

1.9000  

0.9 4.9000 3.1000 5.6070 3.1000 5.6470 2.6000 5.5710 2.3000 5.4460 

1.8000  

1  

4.9000 3.1000 5.9970 3.2000 6.0010 2.7000 5.8900 2.2000 5.4010 1.8000  

1.3 RESULTS AND DISCUSSION:  

As the apertures are the shape of = 0.3 and the apodisation is ẞ= 0.25 and 

the  

defocus is partial π the intensity distribution curves are drawn for intensity 

ratios c=0.2  

to 1 in the increments of 0.2 and the shading of the apertures for taking 

with the four  

filters Hanning filter, Barlett filter, Shaded aperture filter and Lancoz filter 

and observed  

that the peaks were same for the first three filters and the Lancoz filter the 

maximum  
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intensity is getting when the distance of separation between the two lines at 

Zo =3 and  

values are tabulated in above table-1  

B(Z)-  

0.1  

B(Z)  

0.0  

0.1  

0.3  

0.2  

Z=3  

B=0.25 Φ.Π ε=0.3  

F1  
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Fig 4  
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F1-Hanning amplitude Filter; F2-Barlet filter; F3-Shaded aperture filter; 

F4-L ancoz filter  
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INTENSITY DISTRIBUTION CURVES  
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