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A Real Time Imaging Method for Internal Targets of Strongly
Scattering Media with High Resolution
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Abstract The scattering effect of strongly scattering medium makes the traditional optical imaging system can
not detect the internal targets of scattering medium. To resolve this problem, a method is proposed to real-time
detect the object locates in the strongly scattering medium with high resolution. According to the principle of wave
front shaping theory, in condition of convergent lighting, pure phase spatial light modulator is employed to obtain
a clear image of a spot target on the surface of the scattering medium. After the illumination is expanded , objects
near the pre—corrected point can be clear imaged with a large field of view and a long depth of field with the
modulation pattern unchanged. The experimental results prove this method can achieve high acuity real-time
imaging. The imaging quality of the traditional optical imaging system without scattering medium and the scattering
imaging system with scattering medium is compared. The experimental results show that the scattering imaging
system has a better imaging acuity than the conventional optical imaging system.

Key words imaging systems; imaging through turbid media; wave front shaping; high resolution; spatial light
modulator
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Fig.1 Principle diagram of wave front shaping through strongly scattering media. (a) A spherical wave front is disturbed by the

scattering media; (b) SLM restores the spoiled wave front
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Fig.2 Schematic of apparatus for detecting the unknown object in strongly scattering medium
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Fig.3 Experimental results. (a) ‘E’ direct imaging; (b) ‘ZJU’ direct imaging; (c) image of ‘E’ is smeared by scattering media; (d)

image of ‘ZJU’ is smeared by scattering media; (e) modulation; (f) image of spot A after modulation; (g) restored image of ‘E’; (h)

restored image of ‘ZJU’
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Fig.4 Real-time capture of the moving object in the scattering medium
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