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Research on Far-Field Diffraction Imaging System Using Computer Generated
Hologram

Student: Chang-Ching Chiang Advisor : Ken-Yuh Hsu

Display Institute
National Chiao Tung University

ABSTRACT

In this thesis, we discuss.a projection display system by use of computer
generate hologram(CGH)..A Kinoform CGH is designed by the iterative Fourier
transform algorithm and symmetrical lterative Fourier transform algorithm. And
use Fourier transform reconstruct image from far-field diffraction. We simulate
the characteristics of reconstruction image and set up a imaging system to verify
the result. Finally we analyze the feasibility and restrict of the imaging system
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# 5 HOLOEYE LC-R2500 ®#.# % (HOLOEYE = # #& i)

Description Units
Outer package dimensions 35 (W)x35(H)x3.7 mm
Active area dimensions 19.5 x 14.6 (0.97” diagonal) | mm
Screen aspect ratio 4 (H):3(V)
Display resolution 1024 (H) x 768 (V) pixels
Electronic image adjustment | +4 (Hand V) pixels
Pixel pitch 19 x19 Hm
Pixel configuration Orthogonal
Gray Levels 256 (8 hit)
Opifical efficiency: Reflectance | > 75 %
Aperture ratio > 93 %
Optical Mode Reflective, monochrome
Liquid crystal type 45° twisted nematic
Polarizer Mode Normally black
Max. refresh frame rate 75 Hz
lllumination (max) 05 W/cm?®
Cell gap 55 Hm
Response time 16 ms
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T Moz Poit & E ik (FFT) ¢ 5 %03 4 > 3 ruffishifté-2 2 5w % o

pc=sqrt(pc);

YR G RRRE FSEEPHAP IR IR RAR -
sz=size(pc);

h=sz(1,1); %R® % % &

w=sz(1,2); %mE % &

Qb1 b % 4 [R5 A L h*w o
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%SIFTA $#c3k <

level=256: %4p =Bt Fr e ARB ARG > T RFER Y SLM2 dp i dla 4 oo
cir=100; WIFTAL Blffc » 45 F &4 it - L BEHT 2 2 H et ERFR
%SIFTA $-#c3k <

xx=rand(h,w)*2*pi*i;

Kinoform=exp(xx);

%A 4§ #cdp =CGH » Kinoform 4 j* #icdp =46
%SIFTA:® B] F 4

for hc=1:cir;  %IFTAw [E#c -

Ft=fft2(Kinoform);
%5 he i 1 [B] pF 2. CGHHY (FPFTP=iv % & 2= B4 2% Bk 3 o

Pang=angle(Ft);
WE E B ok B B F & chipid, ML REpiapi AL

Pph=exp(i*Pang);
Yok~ f # FexpT)t & m o

Fn=Pph.*pc;
Yo-E 2R IR T S P B L IR

CGHs=ifft2(Fn);
%R §IFT » tF 32 i+ 152 CGH o

NAng=round((angle(CGHSs)/2/pi+0.5)*level);
%+ > 4] taKinoform » F)pt B~ CGHz 4p i+ » H B~k P #c 5 "level"rs o

65



Kinoform=exp(i*NAng*2*pi/level);
Yokdici v 2. & B Bl A ¥hip i~ H 2 CGH o

Fn=abs(Ft);
% E &= F ijAF #icdk 1y 2 % AR I8 2 IR o

c=sum(sum(Fn(h/2+1:h,w/2+1:w)))/sum(sum(pc(h/2+1:h,w/2+1:w)));
%SITFAM 3 8L % 2 S8 o

%L P AL NI TLE > R el D FHRTMELE o

bl

Fn(h/2+1:h,w/2+1:w)=abs(2*c*pc(h/2+1:h,w/2+1:w))-abs(Ft(h/2+1:h,w/2+1:w));
VoK L T 2 4R by HE N I3 I SR M2 1 T R i e
YL R F ARG T L o P g BBt HRARARE -

Fn=Fn.*Pph;
%is I 15 § 4R 15 0 -3 i RS s

huan=(ifft2(Fn));
%#-F §IFT > ¥ 3] % - ®CGH

NAng=round((angle(huan)/2/pi+0.5)*level);
%+d % #aKinoform » F]pt B~ CGHzZ A4p = » H B~ Pk dc 5 "level"F¢ -

Kinoform=exp(i*NAng*2*pi/level);
Yok-Bciz it 2. & B W s H4p s 5 2. CGH -

end
%SIFTA: B].% &
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CGH=NAnNg/level;
Yok R TL A AFER G TR * T A F4p SLMEE T 2 o

imwrite(CGH,'c:\CGH.bmp")
% A FF R 2. CGHE ™ % o

%12 b 5 SIFTA 23R 4%

%R TR L &R

rec=ifft2(Kinoform);

%i {6 2 CGHE 2 2 > S i 4flic > ¥ ¥ 5 R R i Rty > X 2bh M 7RI ¥
T o

Rec=fftshift(abs(rec).”2);

%o#Af Boirty 2. £ 2 IR G HIE T 3 G AR TEE T 2 B e

Qe #7ik > T R4 T Fitshifts

Nm=max(max(Rec));
%ﬁﬁf— fL % #c

RecF=Rec/Nm:;
% -8 »'g'\f}ﬁ;‘—- fL

imshow(RecF)
%5 B it %
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