
 

 

Enhancement of spatial resolution of ghost imaging with illumination 

of single spots 

Fuli Li 

Department of Applied Physics, School of Science, Xi'an Jiaotong University, 

Xi'an 710049, People's Republic of China 

Abstract 

In ghost imaging, the test beam transmits through an optical system containing an object to 

be imaged and then is collected by a bucket detector, the reference beam may pass through 

a different optical system and is detected by an array of point detectors with spatial resolution. 

We show that the image of ghost imaging is the convolution of the transmission (reflection) 

function of the object with the convolution of the two point spreading functions (PSF) of the 

optical systems. For the Gaussian-type PSFs, we find that the resolution of the ghost imaging 

is lower than one of the conventional imaging systems by a factor of 2 . Based on these 

analyses, we propose two schemes to improve the resolution of ghost imaging. In the ghost 

imaging under consideration, one single light spot in each frame is used to illuminate an 

object and randomly scan on the object plane. By localizing central positions of the spots of 

the reference light beam, we show that the PSF of the reference light beam can be removed 

and the resolution is enhanced by a factor of 2 . Then, we show that the resolution can be 

further enhanced by raising the threshold of the bucket measurement. Taking triple 

alternating stripes as an object, we experimentally demonstrate this approach. In the second 

scheme, we use combined light spots as an illumination source. The combined light spots are 

composed of Gaussian spots and doughnut-shaped spots with a dark hollow. In each time, 

we sequentially use the Gaussian spot and the doughnut-shaped spot to shine the object, 

respectively. We show that this is equivalent to use a spot with the narrower FWHM. Our 

numerical simulations show that spatial resolution of ghost imaging can be greatly enhanced 

by use of the combined spots as an illumination resource with the localization method. 


