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In order to speed up the popularization of the vehiclemounted HUDs

The head-up display (HUD) system can help drivers to check the speed, navigation, and other related
i thus reduce traffic accidents

the digital micro-mirror device (DMD) is proposed, which focuses on the reflective optical system conforming to the

)
vehicle structures, and the simulation model is provided. The image enters into human eyes through multipl

and improve the driving
a mini-projector system based on
reflections by the projection screen, thus forming a virtual image in front of the windshield. The design result shows
the virtual image distance can reach 2.5 m so that the driver can view the image without changing sight distance
The horizontal and vertical viewing ranges reach 140 mm and 60 mm, respectively. The optical transfer functions at
different positions are all close to the diffraction limit, which indicates the clear image and good projection effect
The horizontal and vertical fields of view are 12° and 6.75°, respectively, which can provide sufficient display area
without disturbing the drivers visual field.
Key words optical design; optical systems; vehiclemounted head-up display; software simulation; reflective
optical system; mini-projector system
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Table 1  Optical design parameters
System parameter Value

Display band 486-656 nm
Highest brightness 1500 nits

1.2 at 50% brightness
HD (1280 pixel X

Light intensity contrast

Resolution

720 pixel)
Distance from projection to
123 mm
diffuser screen (PD)
Distance between diffuser
50 mm
screen and mirror (DM)
Distance between mirror
150 mm
and combiner (MC)
Virtual image distance (VID) 2500 mm

Eyebox size 140 mm X 60 mm

Distance between combiner
and eyebox (CE)

Field of view
3 WIS R KA
31 REXRXZERSZIGIT
RO RE IR IR 2 Fis .,
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Table 2 Optical system parameters

750 mm

12°X6.75°

Parameter Value
Wavelength range 486-656 nm
Image resolution 1280 pixel X 720 pixel

Virtual image distance 2500 mm
Eyebox 140 mm X 60 mm

Distance from eye to image 750 mm

Field of view 12°X6.75°
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(a) Upper limb; (b) middle; (c) lower limb

3.2 DLPHEEELXFRFIEIT
Witk DMD it v, HK sty 16:9, HT
DLP ) HUD S8 52 58 3k 62 S50 3k 3 s,
#£ 3 HEFRITSH
Table 3 Optical design parameters

Parameter Value
Spectrum range 486-656 nm
Focus 10 mm
Field of view 38.12°X22.01°
Image size 6.91 mmX3.89 mm (7.93 mm)
F number 4
Length-width ratio 16:9

DMD 0.3 inch (1 inch=2.54 cm)
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