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Abstract :

Head-Up Display system makes it possible for the driver to be informed of important vehicle data such as

vehicle speed, engine RPM or navigation data without taking the driver's eyes off the road. Long focal length optics,
LCD with bright illumination, image generator and vehicle interface controllers are key parts of head-up display
system. All these parts have been designed, developed and applied to the test vehicle. Virtual images are located about
2m ahead of the driver's eye by projecting it onto the windshield just below the driver's line of sight. Developed head-up

display system shows satisfactory results for future commercialization.
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Fig. 1 HUD system for automotive

2. HUD AJAE My

HUDE 453l 2 §817] $lal4 e 11
AA R4E0] E 7] kY HES =
202 A1-85+ HUD9H= D}% HEo]
olth. A Aol gt ojof st
2t

- BEH Qlo] ALE: WL FOV

P B2 99 BYd T8 A Bu

- o4 715 Bl A 9] A1° 4

o A2 &R Z7ro] A<k AUk A

Al
oz E A 4FE
A7) Aokztg
Z H]
3t

ol

& 12T JIA 4AE A5
3t th Fig. 23+ duka 9l
Motion Tracking o] g3l T3 F A A}
Aok AT L ZHT AHE RelFTh 28] A
okz}t W 9= B8HAI7} 7hA okd )2 FOV(Field of
View) 2 ¢l v gt
Aol A & gIKo] Fa F LA F Ao}
A8 10°00 49 -10°, 25 20°0] 4 -20°A}0] o] -2
283 288 ¢ % Ak old e Alokzte oA
Ape] 2w} Fa Ape) FFol wet crks
EHAW, AR WY FANE JFo2 47
A 2 Aol wolX e Ao werdr) A

Fol A e A Aokzhe g A 744 o]

bk

__7(
=

=

=

r-{m rlr

=)
U

n|=|e) \xje} 2718 ARek7] Wi FohA 4
(a) City (b) Urban

Fig. 2 Driver's field of view
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Fig. 3 Down angle of HUD image
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Fig. 4 Color select using histogram of real world
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Table 1 Specifications of HUD system

45 474 A
Optics ZA-gAL B3
FOV 1100mm, <>80mm
Down angle 6 degree

Image size 190 x 120

Distance 2m ahead

LCD 2 TFT LCD
Brightness > 5,000¢d/m’
Main color Magenta, Green
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Fig. 7 Layout of HUD system in test vehicle
Table 2 Specifications of HUD optics
=344 626.1 mm
qEH= T4 96 mm
F-No. 6.5
e 5% ol 3
AlLE
Aepa sl A5} 254.5 mm
% 366.1 mm
LCD & 7] 27 x 37 mm
T 27 120.8 x 160 mm
Wg 4.38
w2} 486 ~ 656 nm
 F8HA el 166.4 mm
% ZH 1398 mm
NEErLCE

AA F A2 27 - ZA4R-LCD - FREE -
@l 2] - AZ2 - Mirror - @23 - @24 - Final Mirror -
Dust Cover - Windshield &0 & FAI o

AHEAHE HUDOIAY 275 E o ¥ir)= &4
A N J1FEo 2 oF 5,000cd/m’ % FR AT Z)
B8t g AL 9] Fa-g& nd sl AlAtslE 25
= oz 9vlE 216,742cdm* o2 2 220,000

cdim’ oo} W77t Bashe & 5 Ak FL A
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Fig. 9 Developed HUD optics
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Table 3 Specifications of HUD controllers

5 7 A
394 DC 9V - 40V
AR AF 600mA(at 12V)
A ANz CAN Signal
£33 NTSC

CAN controller MCP2515

Video Processor VISA3000

NTSC Encoder KA2198D
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Photo. 1 Developed HUD controllers
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