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Development of an Automotive Head-Up Display

using a Free-Form Mirror Based Optical System

Kodai FUJITA*, Kenji ITO*, Kazuya YONEYAMA®*, Tomoyuki BABA*, Masanao KAWANA*,
Keisuke HARADA*, and Hiroyuki OSHIMA*

Abstract

In June 2013, the Optical Devices Division (Former Fujinon) and Electronic Imaging Division were integrated to establish the
Optical Device & Electronic Imaging Products Development Center. This collaboration enabled us to develop a novel Head-Up

Display (HUD) system for automotive devices. We adopted a newly designed free-form mirror system. By the mirror system, we
were able to simultaneously realize following features in our HUD system: distortion-less large virtual images, high brightness/
contrast, and small unit size. Herein, we report the development results related to this HUD system.
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Fig. 1 Schematic of the optical system used to develop the HUD
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Fig. 2 Schematic of the internal structure of the projection system
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Fig. 3 Schematic of the relative horizontal FOV vs. mirror size
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Fig. 5 Schematic of the virtual image distance vs. mirror size
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Fig. 4 Schematic of the relative eyebox size vs. mirror size
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The difference in the red and blue grids is a cause for discomfort and eye fatigue.

Fig. 6 Representation of the virtual image viewed by the right eye
(red) as compared to that viewed by the left eye (blue)
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Fig. 7 Schematic of the quantification methods used for quantifying
resolution
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Fig. 9 Schematic of the paths of stray light that hit the HUD
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Fig. 8 Schematic of the quantification methods used for quantifying
distortion
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Fig. 11 lllustration of the optical simulation of the stray light path @

54

BN » B 77y 77 X 7L DR



FEL
[ aEmALEA |-

PIAYES—LEA LAV RS— LR A

fitE R

VAR —ILEA

= G
Exit I Exit " Nl
RS - Diffuser‘_\)' / =
- i \ Diffuser
& M1+M3 ) | | M2 =

SHAEHEH

BEFER AR
i) WS 316x241x160 298x248x129
(mm?) (Real volume: 6.1L ) (Real volume: 5.1L )

(volume in litter)
- 29g

I 160
252 G
/Q &

BHA KET7E x BEE2E
EHRES EH10/F (KFE245mm x FEE70mm)
R EERE RERLY2mElTA

TARYIR JKFE180 mm x FEEA0 mm

Fig. 12 Schematic of the variation of the free-form mirror
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Fig. 14 Schematic of the configuration of the proposed prototype
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