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hybrid FEAE ol &stq AFIAT= FAo|th Head
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E 1. AEEgete) dAiv)ole () mm)
NO =& WA el FHE Abbe
OBJ INFINITY 2000 (d-line)
1 7535 0.5745 1.37638 51.27
H]H K =-0.28 ’ ’
2 5984 3.3780 1.33605 47.10
BA K =-0.18 ‘ ’
STO 7.983 34040 1.41984 49.44
B2 K =402 ’ )
A -5.358 15.7150 133566 S8l
H]78 K =-1.86 ' '
IMG INFINITY 0.00 AIR
2oHe 2HYHY
/ / gat
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’4‘%’—’?‘—5/ —‘#é‘iﬂ?—@/ Scale:8.00 3.125 MM
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TANGENTIAL SAGITTAL
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000 RELATIVE
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€ 0000 >0

0.0500

-0.0500
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656.3000 NM
$587.6000 NM
486.1000 NM
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module

TANGENTIAL SAGITTAL
000 RELATIVE

FIELD HEIGHT 0.0500
< g0oo > °

0.0500

-0.0500 ~0.0500

------- 656.3000 NM
587.6000 NM
- - = 486.1000 NM

# 2. AURHEGH SR A=mE mEto] M4 dolE & mm)

2o} Module
EFL 15.59 MFL 15.59
FFL —13.853 MFF -13.853
BFL —0.1744 MBF -0.1744
RED 0.0078 MRD 0.0078
EPD 4.7 MED 0.5
ANG 0 MFD 0
THFR}E Woso 0.000021

MFD9] 32 Foizl F8HAe] 774 2 fieldst F&3] X
Zo= gt MEDY MFDE scale factor®2 Z238lE2 715
T 25 F99 #E o) &3tL o] Fe B EE 249 9
A AA ol A8 = U dAE g 3xprdEs
A Woors 573 EAHANM S8l pupile] 7H§RI1E A

= FHFATL 7]EFA3e H) OPD(optical path
difference)s YA EAE &A= oot 18 o= d=nE
2 TR0, 28 102 AREE 2] Fa}EA 0]
o 29 6, 2 73, 28 9, 29 10, 28X ¥ 25 v|ws
B AOREEts d=20EL o]g3 mdor MEE
ALJslr FaAle] Xl @ FAFAYE FUYES & S AL,

o] 232 HMDE 38H AAo) &4 stz s}
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HMD &' &Fslol] AlZlel w2} micro-display 2 %
stAle] =717F Al oA FAolnE, wlE-E ZA sl

ehds A 4+ de FAUE a7E w3 718 3
SAZE A&7 Al B8 A7) gle o)Es] dzs
e mE EAE ol 9F expe] J e 73
FEAE dAlske Aol "Lt o83 5453 HMDS
718F8H wiZASQ) Al=ze] 2HAE, FOV, 2AMEe A,
23 oA AYEE IEiEl] FeAle] HARR AWk
2Z&0] 4, 283 4537t 715 AAs A} St

FeAle] 2HARE 25~30mm FE7} FEsl, Alofe]
Hee taZdel sid=e) w9 e welste 25~
30°HX20~25°V BE2 ARt o] WY Wolld FaiA s
5ol giE FYdE B 4 ok gee g vl
3 P@s s A4S hybrid SeiaY A=E Asigo
=54 ARlY W e FHesl] 98] 20-30 mm A=
o] 7S GBI, EAMEY AA9 e AIAE 9
Ak B ] 98 olFS T2iEl] @6~8 mm
ATt Rl AErQl Al & AN FEQL
S AR Billso] dAS Holxug HA| fieldo] o
3 FU3 Bl 24 ek wEbd ZFte) fieldo] e
ATHIPES tEA A

ojmz] A&2<Q 0479 A micro-display®] =71 9.6HX
7.2VX12.0D mmo|th. mEkA iz} ol 1/20] dgEHE
6.0 mm7} BANYY FHAle] BX =72 AMFTh Micro-
display®] EH-& PCH24)9] SVGAF 800HX 600V Aol
@ sA4o] H7)= 12.0HX 12.0Vume|th. o] 2+ XM 37k
FoFE SIS oF 40 Ip/mmell siFAT}. Micro-display=
¥ Atelol| black zone2 7HAZ Utk WS ZE
HMDeIM, g2 Q18 Hayze) 3ujgh o] B 5= ¢l
o} o2’ @RS AAN] SsiM el FEqE FA de
HeoA Al AL blur 34 BED olE Jeg
depixelization®|2}aL ¥}, Depixelization® holographic grating,
EZEE o8-S quartz 52 o83l 7E & & U

B a7 A8 2y T £AEHL B AU
HerozA 2ZAE 15.59 mm, AFo]7t 23.07 mmeltt.
1A 332k FEeR 54 oM AUrgels) 57101 A=
EES A3, o] HMDE #eHol Hgath = 57}
Q A=2RE BEAOZ 749 Fol| i F3HAIE A 8t
Aot mEA £ Wkl FEHA|e] HF < AHo] Het A}
o g S AT ofd 32 el FAE
47435 HMDE Z3AIE AAge 2R 7k Fo By}
A%t HMDE 42 4= Utk 3 micro-displayoll A RE] &
AFsS] A7 Y] ARE Haslel] A|ARS AFslsledo}
gt} £ dpode B8Ae] WA4dolS 55-60 mmE AF
ST FoHAle] EFANEY R =oE HARHA AL
&S vl Zlo] B 30lth

hu ot to

5.2, E&MA WY

HMDE Z3AE AA8l7] 98] meniscuss ZEb2E
hybrid #1= 19E o] &3ldch. 28l vjHsE S 3}
& 25l A4 %S I, A BAS 99 3
AFEaAs dzo) HGAZ o0 Betag A wekow
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£ 3. HMDE FeH|9] ZXAIY 2 HAAAEE$: mm)

a5 B8 ARF AA A
Lens®] EFL 25~30 31.25
FOV (deg.) 25~30H X 20~25V 24HX 18V
=54 AL 20~30 25

3 273 D46 P16

2F ko] EFL 15.59 15.59
AeA e A 55~60 59.1
A} =27] 40~50" @2 m 42214
Display =7 9.6HX7.2VX 12D +6.0
A=A Hybrid A= 1u) 8] +DOE
SN FE2H ) +3% o|3} -3 0|3}
0.0F  40% at 50 Ip/mm 45% °Vd
mhutolx] 9] 04F  40% at 35 Ip/mm 50% o[/
MTF 0.7F  40% at 25 Ip/mm 57% o1’
(E3327 &) O09F  40% at 20 lp/mm 74% o)’¢
1.0F  40% at 15 Ip/mm 70%

9381 micro-dispalys EHE, w2 YUrE dHoz HF
e, Q17 £ dREE

Hat AAIE sttt A A% =
718 ¥ doH, EAES 719k AXE deHrt
o 3k yHE IS 2A
TR AL oEe 2o

oaL
e
BN
™M
=
1o
N
i
oftt
o}
R )

b
N
do
%
%
o

B/
1+ 1=(1 + k)R ?

+ER 2+ PR+ GR' + 1R 3)

Z= +an*+BrS+cn®+pn'°

—~

A71M, h=dx’ +y° B xy FEIM FEoarE B
AITIR] FAAY, k=—*E conic A, ITIL e o)AE
(eccentricity)e |t}

AP ALE o3l TFAE BAY F Uk 4 @)
oflA Folxl sl Fstirte] gl A 349 ¢
< A 25l APy, o) A G,
Cs, Cy, -0l &3] THHe] Rofo] AQYHEZE o]5 AGE A
3] 23l A= SHFRE BAY 4 ot FEPst
2AE ol gt AT wf, FHsof & FovE 3| 9
g 2AFE HEE ) 3l AZRQA E LWzl 2%
Z3olFo] YEE sokgit}, F=d e AU =4S

Zhe slddlze] U (e Tt o] Foixith

_m

c, r2"=iir(clr2+C2r4 rCtr ) @
=1 (4]
A7, re FHo2RE WAl

#=9] o]aA2 ZeonexA} FASR ZE}AE ASE ARSI
Fotfe] tiale] FakeE YE8E AMLERE olfE TPE, ]
TRz SR stadte] B4 A7717F gelel, HAlt 4]
9 o) 7h5al 212o] A@si 2eh} Fehage)
FAEL Yol FFo] TR Rsith 3k, Sislel o
& GRSt 2R WPl olSA) Feeay Bk
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Aol7} =17 e

Jhu

SHoF gt

5.3, MAIER % "ot
I8 118 A dAE HMDE BsHle] AR o, &
4= A dolgloln, & 3& AA Al ZFARS H|Z
A Uk AAE FsAle] 71stetEd EXdo] ERARY

)

2 BT 92 A2 T 4 gom, ¥ 44 NIV
o SAS € A 09 TPHREE EaRe] sl

=]

N 225 onlgn,

a8 12& $F A7l ¢dmmolA FIAAY FAELE
HolgEn}, a2gelA B g ARl JAHeR field T} &
AHolct. Zeut At £] AXTE FollA MU, field 4
A 5 AFFAE & ST Wb A Aaeoe] wAEA

. . | (ASP)
micro-display module
[ |
/E:%Q
Hi7® (ASP)+ 3 E X THDOE)
= Scale: 230 1087 MM

a9 11, A dA¥ HMD§ F8HA9] A=,

£ 4. 33 dAE HMDE 43¢ AA djolEl(&9: mm)

NO TE A Glass
OBJ INFINITY 0.0
1 INFINITY 1.1 BK7_Schott
2 INFINITY 25.0
193.49 8.0

DOE +H]79 : K = -3.94e+02
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Lens system design for head mounted display using schematic eyes
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We discussed the design of lens module schematic eyes equivalent to finite model eyes, which are used to model the human eye
based on spherical aberration and Stiles-Crowford effect. The optical system for head mounted display (HMD) is designed and
evaluated using lens module schematic eyes. In addition to a compact HMD system, an optical system with high performance is
required. To satisfy these requirements, we used diffractive optical elements and aspheric surfaces so that the color and mono-
chromatic aberrations were corrected. The optical system for HMD is composed of 0.47 inch micro-display of SVGA grade with
480,000 pixels, a plastic hybrid lens for the virtual image, and the lens module schematic eyes. The designed optical system fulfills
the current specifications of HMD: such as, EFL of 31.25 mm, FOV of 24H X 18V X 30D degrees, and overall length of 59.1 mm. As
a result, we could design an optical system useful for HMD; the system is expected to be comfortable while the user wears it.
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