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Abstract 

It has been shown experimentally in this work that the random component of the phase 

difference in two points of the developed speckle-field has a non-uniform probability density 

with maximums for the values of 0 and π rad. A method for reconstructing the image of an 

object from the recorded speckle structure of its coherent diffraction field is described and 

experimentally implemented. It is proposed to consider the phases of the neighboring speckles 

to differ by π radians for the purpose of restoring the information about the phase of the 

diffraction field lost during recording. Such a method can be applied to the objects with the 

intensity distribution described by the even function of the coordinates.  

Keywords: speckle-modulated, image, speckle structure, diffraction field, reconstructing 

image. 

Citation: Gorbatenko BB, Maksimova LA, Ryabukho VP. Statistical properties of the 

phase difference in the developed speckle-modulated field and a method for reconstructing the 

image of an object from the speckle structure of its diffraction field. Computer Optics 2004; 

26: 48-52. 

Access full text (in Russian) 

References 

[1] Franҫon M. La granularuté laser (spekle) et ses applications en optique [In French]. Paris, New York, Barcelone, Milan: 

Masson; 1978. 

[2] Bel'dyugin IM, Zubarev IG, Mikhailov SI. The object image reconstruction from the speckle pattern of its field. Quantum 

Electron 2001; 31(6): 539-542. 

[3] Fienap JR. Phase retrieval algorithms: a comparison. Appl Opt 1982; 21(15): 2758-2769. 

[4] Bates RHT, Tan DGH. Toward reconstructing phases of inverse-scattering signals. J Opt Soc Am A 1985; 2(11): 2013-

2018. 

[5] Baltes HP, ed. Inverse source problems in optics. Berlin, Heidelberg: Springer-Verlag; 1978. 

[6] Vakhrusheva MV, Vlasov NG. Reduction of a phase problem to calculating shear interferograms [In Russian]. Applied 

Mathematics and Physics 2003; 2(4): 3-4. 

[7] Vlasov NG, Sazhin AV, Kalenkov SG. Solution of phase problem. Laser Physics 1996; 6(2): 401-404. 

[8] Goncharsky AV, Popov VV, Stepanov VV. Introduction to computer optics [In Russian]. Moscow: MSU Publisher; 1991. 

[9] Frieden BR, ed. The computer in optical research. Methods and applications. Berlin, Heidelberg, New York: Springer-

Verlag; 1980. 

[10] Aksenov VP, Banakh VA, Tikhomirova OV. Potential and vortex features of optical speckle-fields [In Russian]. Optika 

Atmosfery i Okeana Journal 1996; 9(11): 1450-1457. 

[11] Gorbatenko BB, Klimenko IS, Maksimova LA, Ryabukho VP. Some statistical properties of the phase difference in the 

developed speckle-modulated field. Optics and Spectroscopy 1995; 78(2): 283-286. 

[12] Gorbatenko BB, Klimenko IS, Maksimova LA, Ryabukho VP. Statistical properties of the spatial distribution of the phase 

of a developed speckle field [In Russian]. Pisma v Zhurnal Tekhnicheskoi Fiziki 1992; 18(2): 26-28. 

[13] Goodman JW. Statistical optics. Wiley-Interscience; 1985. 

[14] Papoulis A. Systems and transforms with applications in optics. NewYork: Krieger Pub Co; 1981. 

[15] Collier RJ, Burckhardt CB, Lin LH. Optical holography. New York, London: Academic Press; 1971. 

[16] Kotlyar VV, Serafimovich PG, Soifer VA. Regularisated iterative algorithm for the phase retrieval. Optik 1993; 94: 96-99. 

[17] Gerchberg RW, Saxton WD. A practical algorithm for the determination of phase from image and diffraction plane pictures. 

Optik 1972; 35: 237-246. 

[18] Soifer VA, ed. Methods for computer design of diffractive optical elements. New York: John Willey & Sons Inc; 2002. 

http://www.computeroptics.ru/KO/PDF/KO26/KO26106.pdf

