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Abstract A transmission stereo microscope is presented based on programmable light emitting diode (LED) array
illumination so as to realize stereo imaging with high quality. The programmable LED array is the illumination source
of this optical system. The radius, angle and wavelength of illumination can be chosen freely. The depth of focus and
the stereotype angle can be adjusted by changing » and d of the programmable LED array at will. Experimental
results show that the microscope system is simple, and double images which can not be coincided owning to the
difference of individual pupil distance can be solved effectively by choosing appropriate » and d. The stereo image of
samples can be obtained in details directly. The three-dimensional information such as hierarchy and relative position
can be observed with optimal parameters »=2 and d =3 by using objective NA=0.1(4X).
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Fig.1 Schematic diagram of optical system Fig.2 Experimental installation
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Table 1 Parameters of programmable LED array

Parameter Value
Wavelength /nm Red 635, green 520, blue 475
LED numbers 32X32
Distance /mm 4
Size of luminous surface /pm 150
Brightness per LED /(cd/m?*) 2000
Size /(mm X mm X mm) 128 X128 X 17
Weight of LED array /g 170
Cone angle per LED /(*) 150
Power supply /V 5
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Table 2 Parameters of color camera CCD

Parameter Value
Resolution /(pixel X pixel) 1280 X960

Sensitivity / Ix 0.0015
Assembly Sony ICX445ALA
Interface USB
Gain / dB 0~36

Volume /mm Height:29,width:29,length:43
Weight /g 65
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Fig.3 Schematic diagram of programmable LED array illumination
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Fig.4 Results of wings of drosophila with different » and d. (a) r=1, d=2; (b) r=1, d=3; (c) r=1, d=4;
(D) r=2,d=2; (e) r=2,d=3; () r=2,d=4; (g) r=3,d=2; (h) r=3,d=3; () r=3,d=4
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Fig.5 Results of head of mosquito with different » and d. (a) r=1, d=2; (b) r=1, d=3; (c) r=1, d=4;
(d r=2,d=2; (e) r=2,d=3; (D) r=2,d=4; (g) r=3,d=2; (h) r=3,d=3; () r=3, d=4
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Fig. 6 Results of different samples with optimal parameters »r =2 and d =3.

(a) Optical resolution test board; (b) mouth of flies; (¢)head of ants; (d)stem of pumpkin
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Fig.7 Results of drosophila wings with different » and d. (a) r=1,d =2;(b) r=1,d=3;(c) r=1,d=4;(d) r=2,d=2;
(e) r=2,d=3;(D) r=2,d=4;(g) r=3,d=2;h) r=3,d=3;01) r=3,d=4
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