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Experimental study on effect of focal length on quality of

computational ghost imaging
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Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Conventional optical imaging require the image plane at the focal plane of the imaging lens
group to get the maximum flux. So the focal length has great impact on imaging quality. In order to
investigate the influence of focal length on quality of computational ghost imaging, the experiment of
computational ghost imaging was constructed, and the probability density of the measurement of bucket
detector was utilized to analyze the results of computational ghost imaging with different focal length and
background light. The results show that the variation of focal length and background light have little
effect on the quality of computational ghost imaging, which solve the problem that the defocus lead to
the deterioration of quality caused by the inequality of two optical path in traditional ghost imaging.
Computational ghost imaging can be realized without imaging lens and only using a bucket detector, thus

avoiding the allocation of flux on the pixel dimension as well as improving the signal-to-noise ratio.
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Therefore, computational ghost imaging is very suitable for imaging detection under the extremely weak

background.
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Fig.1 Schematic diagram of ghost imaging

IR A AR 8155 5 ST S+
Si= | I T, )
2 ey IR 02 B8 5 o) P 135
A5 5 TCxp) VR Y 325 38 28 BRI Aveann AR TG IR THT
B,
RGBT E L
Sg= JA Ie(xp)dPxg (3)
FERUAEINA T 1y Con =Taee), P L W PR 4 15 3

BT AZE R W T=(Ss)/(Se) o

0824003-2



bt TR

% 84

www.irla.cn

% 45 %

AR ZE AR G155

Ss
Sx= JA..,,,“ IB(XB)ST(XB)dszZSB— ESRi Sy (4)

Horf ST () =T () =T, AR UG (1 Sy, 5 2475 5]
P43 KB BUZ (DG S5 F R s,

DGI=( 85,8x(xe) = Suli(xe) ) ggi (Sdaxn)) (5)

220 RIFHARARI A815 5 o BRI i 0
T RAS T YR AR ZEME T o 2200 KRR
RMR LEBI AR B A, P ARAERIRE T — T T
PSR, NI 22 73 SR UASR T LLAR /R — b 5 BRI
77 ORI TR A B4R R, SO AT G
AR R GER 220y Rk, h T2 HHEE R EDA
B8, R T AN TR] R A sl vl A8 80 A T 6 A 000 0
(6L, BT LA AT AR B AR 00 45 05 5ok 20 R 45 2R

2 SEIEIT

IR GRS G IR B R A i), N X G2k
B IO 2% P BB PT LASE B SC BRSSP DL T AR
FH BAR, 276 25 TEOR AR SCR P | R 3 21 D Bt
BOCIEREIR,, BB E 2 R, HEEYAG
AR SL O E R S50 EIR WO ER I 1 064 nm,
128 0~100 mW AT, SO 28 %6 ) B 1 o S5 45 0
WHEEL S AST R B, BB S MR
] 1 #5

Reﬂectnr/z -

Extender lens

I DMD

Reflector

P 2 TR SRR AR O L B BT IR

Fig.2 Optical design diagram of computational ghost imaging
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Fig.3 Computational ghost imaging results with different focal length
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Tab.1 SNR of different focal lengths

SNR= (6)

Different focal lengths SNR
Focus 0.574 0 0.665 8 0.748 4
Positive defocus 0.593 1 0.653 1 0.777 3
Negative defocus 0.588 2 0.726 6 0.843 7
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Fig.4 Probability density dustribution of bucket detector with

different focal lengths
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intensity
Different backgrounds SNR
Dark 0.574.0 0.665 8 0.748 4
Bright 0.609 5 0.629 5 0.765 6
Dark with flashlight 0.597 4 0.615 4 0.7217
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different backgrounds of light intensity
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