WO 2016/162928 Al A 0 A0 O

12) FEFBAENICE DV T AR S -ERERE

(19) 18 R ANAY P A HE AR > T ) O 0 OO O T O 0 00
EEE S =
: 10) R NFHES
(43 B AR = WO 2016/162928 A1
2016 & 10 A 13 H(13.10.2016)
WIPOIPCT
61 BT @) EEE (ERTDGTVWRY., ETOEREOEANRK
GO2B 27/01 (2006.01) GO2B 17/08 (2006.01) A TTEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
o BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN,
1) ERHBES: PCT/JP2015/060766 CO. CR, CU. CZ. DE, DK. DM. DO, DZ, EC. EE, EG, ES,
(22) EfHERER: 2015 £ 4 B 6 H(06.04.2015) FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
e = IR, IS, JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR,
25 EREREDESE: BAGE LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
N 5 . =z MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH,
@6 ERAFHOEE: ) A3 PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK,
gy HEA: BIIT Y )L %A & # HITACH SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
MAXELL, LTD.) [JP/JP]; T 5678567 KR FF & R UG, US, UZ, VC, VN, ZA, ZM, ZW.
ER-TH1&E885 Oula(®). ) FBEE (ETOBVRY, 2 TOBREOEEE
(72) FEHE: 8F JHE (YATSU Masahiko); T 5678567 M EE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
KRFERATRE—TE1%88%5 HiTY MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), 1 —
TIUBARHAN Osaka (JP). =R FARMISAWA 57 (AM, AZ, BY, KG, KZ, RU, TJ, T™M), 3 —
Akio); T 5678567 KIRFFRATHE—TH 1% 8 A w /% (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
88 BITYTEILHBAEHA Osaka (JP). KFF ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
# 2 (NAGANO Yuki); T 5678567 KM FF & K H MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM, TR),
HE—THEH1%88%5 HiIT/tIHEAESHRN OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM,
Osaka (JP). ML, MR, NE, SN, TD, TG).
79 REBAN BHEEHBZEZAN RNEBRSHFEHER KNMIOEESE

(THE PATENT BODY CORPORATE TAKEWA IN-
TERNATIONAL PATENT OFFICE); T 1050003 iﬁ'\
MERFEHBITEH13F3E BHBEEL
T« 2% Tokyo (JP).

EFEREHRE (FHF 21 50)

(54) Title: PROJECTION OPTICAL SYSTEM AND HEADUP DISPLAY DEVICE USING SAME

GH RPDODEH  HEALERBIUVENEZAN A

54

yR7yvITTARTLLEE

(57) Abstract: In order to provide a headup
display device achieving a wide view angle,
while employing a system of reflecting im-
age light by a windshield, a headup display
device (110) includes an image forming unit

(10) that displays image information, and a

projection optical system including an eye-
piece optical system 5 that displays a virtual

image by reflecting light outputted from the

image forming unit (10). The eyepiece op-

tical system (5) includes a first optical ele-
ment (51) having negative refractive power,
a second optical element (52) having posit-
ive refractive power, and a concave reflect-
ing mirror (54). The eyepiece optical system
is configured by disposing the first optical
element (51), the second optical element
(52), and the reflecting mirror (54) in this
order from the image forming unit side.
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X 6

9—FK 25—m(s2) | LIAF(4E) | L1BEI(5[E)
R 1/c 503.694 0 0

K K

C3 y! -8.80488E-02 | 7.87408E-01 | 7.28174E-01
C4 X2 ~7.06173E-05| 4.77796E-03 | 7.50152E-03
C6 y? ~4.70317E-05| -3.18396E-02 | -2.29180E-02
C8 x2y | -5.90790E-07 | -3.61236E-05|-2.52432E-05
C10 y3 -4.32709E-07 | -5.27900E-04 | -1.97192E-04
C11 x* -6.31520E-10| -1.10844E-07 | 7.57725E-08
c13 x2v2 | -1.44458E-09| 3.67148E-06 | 1.78635E-06
C15 v* 1.56815E-09 | 1.82150E-05 | 2.02079E-05
C17 XY 1.64401E-13 | 1.89649E-08 | 3.58204E-08
C19 x2y® | -6.95768E-12| 1.36072E-07 | 7.28885E-09
C21 y® -4.28065E-12|-2.00884E-07 | -5.36053E-07
C22 X8 0 ~-2.27696E-10|-3.21587E-10
C24 X2 0 1.88069E-09 | 7.32740E-10
C26 x2y* 0 2.29954E-10 | 4.37636E-09
c28 ve 0 5.07726E-09 | 4.26520E-09
C30 X%y 0 3.32269E-12 | -7.05926E-12
C32 xHy® 0 -9.77490E-11 | -3.33090E-11
C34 x2y® 0 -2.35093E-10| -1.20573E-10
C36 Y’ 0 -2.46397E-11] 7.20225E-11
C37 X8 0 4.06460E-14 | 1.13598E-13
C39 x%y? 0 -3.79879E-14 | 2.36010E-13
C41 x4 0 1.16749E-12 | 2.34511E-13
C43 X2y® 0 3.96838E-12 | 8.63631E-13
C45 y® 0 ~-1.97952E-12 | -1.49086E-12
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