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Design of freeform surface reflective projection imaging system
ZONG Hui, YANG Bo, GU Pengxiang

(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

[ Abstract] In order to make the projection device have ultra—short projection distance and large size hd display screen at the same

time, an ultra-short focal length projection objective lens with a small projection ratio using free —form surface total reflection

imaging optical path is designed. The system includes a 16.5(0.65 in) digital micromirror device, the telecentric path is used to

improve the uniformity of illumination on the image surface. The optical design software Code V was used for lens design and

optimization, Finally, a projection objective lens composed of four aspheric reflectors is obtained. Objective projection ratio is 0.25,

focal length is 2 mm, optical length is 34 mm, projection distance is 1 m—4 m, screen size is 4 m—16 m(157-630 in) ; The MTF
value of the field of view reached more than 0.25 at the Nyquist frequency corresponding to a single pixel, Horizontal and vertical
TV distortion are less than 2% ,Each index satisfies the system design request, the lens piece number is few, the structure is simple.

[ Key words] Optical design; Ultra—short focal length projection; Total reflection type; Free—form surface
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Tab. 1 System technical indicator table

S8 ity
DMD s 5 R 5F/mm 16.5( 1920 x 1080)
JRAEAL 150-230
LR 0.2
RHE B /mm 100-400
MTF >0.25@ 0.61p/mm
B 0.25
K TV WA/ % <0.2
MH TV WA/ % <0.1
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Fig. 1 Design flow chart
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Fig. 2 Optical component structure diagram
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Tab. 2 Projection distance table
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Fig. 3 Modulation function graph diagram

B4 =3E
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