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Abstract In order to improve the coupling image quality between optical molecular image and computed
tomography (CT) image, the free-form surface optical channels of tumor lesion tissue in optical molecular image
and CT image are established based on free-form surface optical technology, and dual-mode image fusion display is
realized. The design method of microscopic, multi-spatial and multi-focal free-form surface optical lens and imaging
surface of tumor lesion tissue is used. The differential equation of fused lens and imaging surface of dual-mode image
is established. The light focal change curve of optical surface of the free-form surface in lesion tissue is solved. The
optical channel surfaces of lesion tissue free-form surface are discreted and reconstructed by optical reconstruction
technique of free-form surface in reverse engineering, which improves the dual-mode image fusion quality of the
optical molecular image and CT image. It is reasonable and feasible to use free surface optical channel technology to

fuse dual-mode image of the optical molecular image and CT image, which improves the sharpness and signal-to-

Wi EHE . 2017-09-29; WElMEM B EE . 2017-10-27
HEEWAB: ERHRF SIS LW H (51775166) K BT R F 3R -5 50 B AR #5851 B 11 %] (14]JCYBJC19600)
EE/ N THA963—), B 1+, 882, FENFEOL S ML — IR B AR B a5,

E-mail: wtao 1@163.com

041102-1



55, 041102(2018)

ANSHBIFHRE

www.opticsjournal.net

noise ratio of fusion image signal.
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Fig. 2 Numerical simulation of free-form surface optical

characteristic channel of lesion tissue
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Fig. 4 Free-form surface optical diagram of

optical molecular image and CT image
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Fig. 5 Processed three-dimensional data envelope of

free-form surface lens and imaging surface of lesion tissue
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