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Title: Experimental and Theoretical Studies on the Generation
of the “Sunburst Effect” in Photography with a Dodecagonal

Aperture

Author: Cheng CHENG

Abstract: The work presented below is inspired by the No.14 problem of 2018 IYPT,
which is to explain and investigate an interesting phenomenon that when taking a
picture of a glowing lantern at night, a number of rays emanating from the centre of
the lantern may appear in the pictures. To understand this phenomenon and how it
relies on the experimental conditions, we performed an experimental investigation on
how a tunable dodecagonal aperture will influence the image of a bright LED light
source taken by a digital camera. Our experiment clearly demonstrated that we can
produce significant “Sunburst Effect” when the size of aperture is small. Furthermore,
based on the Fourier lens optics, we performed numerical simulation on the formation
of the sunburst with the dodecagonal aperture, and revealed the role of diffraction
effect behind this phenomenon.
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Wi, Radiant Lantern: When taking a picture of a glowing lantern at night,
a number of rays emanating from the centre of the lantern may appear in
the pictures. Explain and investigate this phenomenon. (i 3C: FEHIEH)
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cle; % AT & M

clear;% TAEIX

I10=imread ( apertured. tif’ ) ; %iEE A
I=10(:, :, 1);

I=im2double (1) ; %Y 4 4t
I=1/max (max (1)) ;%H—1k

Fl=f£t2 (1) ;% 2 5 5o 548 4
F=fftshift (F1) ; WM 5 2 A
F=abs (F) ; %R

T=1log (F+1) ; %A

% figure;%fE&

% imshow (T, [1) ; %& R84 5 1

z=4331. 67;

% lamda=0. 019167 ; SR M A% A& EL Llamda=500nm

for x=0:1279
for y=0:719

E(y+1, x+1)=(1/ (i*lamda*z) ) *exp (i*pi* (x 2+y 2)/(z*lamda))*F1 (y+1, x+1) ;
end

end

E=fftshift (E) ; WiRAR /> #8 5) 2
E=abs (E) ; %HU
T2=1og (E+1) ; %F&4HE

figure;%fF K

imshow (T2, [1) ;% ~48 ¥ f5 1O &
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