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(Xt=) ROAD TO VR, “Vive Cosmos Rated Least Accurate Among Top Headsets in Controller Tracking Test,” 2020.
8. 6.

(23 1] 2REN HEEY OEH

EQolE ARESto] =HEo fX9} Fl=Alom SHT AA 52 S

v 9] thAto] H AJAHS Oculus Rift S, Oculus Quest, Windows Mixed Reality,
Valve?] SteamVR(Lighthouse) 5% 2 HTC Vive Cosmos?] 4 A|AH]o|t}, 1]
I HREARQI 4 AARINS] B WE 5 ARTY AHY 65 54 72t v tj/dol
IL3HYCE T1RH| o] ARTO] 4H4-8 54 7i2i7t SeAl 5 73 A%t SteamVR 0]
A 7N 2 AA”HG HEEH 0 22 H5E HolE AR YEHTh

Travel distanceinX: 500 mm Legend:

Travel distance in¥: O mm Table e
Travel distance in Z: O mm Robot (53]
Travel distance
Position 1 X0 YO zo Position 1
Position 2 X 500 YO zZOo Position 2 ° o

Z

(Xt=) ROAD TO VR, “Vive Cosmos Rated Least Accurate Among Top Headsets in Controller Tracking Test,” 2020.
8. 6.
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4,000 r
3,209

HEEE 2,495
2,041

2,000 |

1,000
0,205 0,391 0,422 0,316 0,445 ‘ 0,467 0,393
0,219 0,169 0,188

0,008 0,084 | 0,007 0,011

e i I %y I II L
X Y

M Valve Lighthouse - Outside-in i Oculus Rift s - Inside- out

M Oculus Quest - Inside-out M HTC Vive Cosmos - Inside-out

M WindosMixedReality - Inside-out M ARTTrack -Outside-in

0,000

(Xt=) ROAD TO VR, “Vive Cosmos Rated Least Accurate Among Top Headsets in Controller Tracking Test,” 2020.
8. 6.

(33 3] P71 XEe X, Y, 25 @& &Y 2 H#F WXt

(2 3]9] =& P.1 AFNA X, Y, 723 ¥ 54 270 BFE HAE HoEo
#lo]A 71uke] of2Ate]=Rl 24 A]AHIQl Valveo] SteamVR2 F|=AL A|AE] Zo
7P £ A5 HojE) oHAE A8 =4 7|2l ARTY] oRAle| =91 B3t &=
2 &FAL ofF HotofA 2|7} o Zof 2EM w7} HAIEA] %2 ZAAH BHY
JEh Oculusd AEEHE Wl wet 254 o2 A5 Ho{FARE HTC Vive
Cosmos7t I & HFE HAE HolFolA UmA|= H&s] BY Frr)

P2 XM A= 27 e 275 Holth (18 419 Iz Hd dArtyow

4,000 r
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3,000 2566
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2,000 ¢
1,245 1,181
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1,000 ) 0,661
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0,000 — —_—
X h ¢
H Valve Lighthouse - Outside-in 4 Oculus Rift s - Inside- out
M Oculus Quest - Inside-out M HTC Vive Cosmos - Inside-out
M WindosMixedReality - Inside-out M ARTTrack -Outside-in

(Xt=2) ROAD TO VR, “Vive Cosmos Rated Least Accurate Among Top Headsets in Controller Tracking Test,” 2020.
8. 6.
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L HTC Vive Cosmos’} 7F & B HAE Hoj==11 QA|Yl 7= HIgko] 218 Windows
Mixed Reality7} I1mm F= & S Ho]FQit} o]F%o0] ofAlo]=Q] HFA9] 7

I

AARE A7t B AR Asg SAHAR AMfo|=oks: Halo] 24 AAHE 5ol
315 sk AT Bk E, AAS F4 Alets o4s] A} o B A
B e HolFolrt

258e olgslglony AnEols & asle] A VR BACNA AH8AE AE
292 A% ol§3ts Al A AXS A AE oJulvt glo] Bl FHz
Hol B} 9T Lol F2, T AESHS U2 YFOZ ol Fal
291, Fob2 SO8 TAHSE A% UAGOIH 23 AAgo] ofH e BelFiA
248 5 9 Ao At

. AH|IXE £=ZEQ| ¢F2 VR ME HZL 7| a3

Swiss Federal Institute of Technology Lausanne(EPFL)2] Soft Transducers
Laboratoryoll A= 71522 HYX £~ZE HE|H AuAF o|-&slo] VR 49 E4u
ofo|elx} 4o A8 A HEATH2]. o] RS ARt dihol Azbe Y AP EE

8 7HeAe HolFal AR3ll

o] A= [1¥ 519 &2 7|2ZQ] HFofo|g & AR&st=tl, 1 Y= A7 54

5
;:O

ftjo

(Xt=Z) Leroy, E., R. Hinchet, and H. Shea, “Multimode Hydraulically Amplified Electrostatic Actuators for Wearable
Haptics,” Advanced Materials(Deerfield Beach, Fla.), 2020, pp.e2002564-¢2002564.
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(M=) Leroy, E., R. Hinchet, and H. Shea, “Multimode Hydraulically Amplified Electrostatic Actuators for Wearable
Haptics,” Advanced Materials(Deerfield Beach, Fla.), 2020, pp.e2002564-62002564.
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IV. 7t =H &t 7171, HDR o=, =S4t 28 39 OASYH0] A+

0

Facebook Reality LabsolAl& 23S 28T 4 Q& 343t 7]17] Half Dome?] =&
EEIE ofu] Z/HEE v glow, HToll= I A7 Artv JAHE=AE EHsFI T
[6],[7]. 3}, High Dynamic Range(HDR)Z &3t S|=A-E tAZd o] 2o #gt
W& =54 £8(Pupil Steering) TH HAEH 09| AT W-E&& AHAS] S7HsHATh
(81,09].

Half Dome S|EAE 71 23] A& 0l5 ARESto] AMSAE 2HI2E o]-8-5HH
A b9 f"(vergence)dt H-g(accommodation) JEsH & 4= YLE diF=
7)5= o] 7]&o] A-GH A& JTAL ofA] Aol LA gkettt. ol
T3oJA F71S 712 Half Dome 3218 o] Z2AE Q] 4l T2 EERQ]o|t}, |57}
A= 71A4] aEg o] BES AMESHRAIRE Half Dome 394+= EHE 33 7|eZ
AbgSte]l BEQ] A7 436 €tk (18 7% EH A7E Blud o o oA
LZ2EERIAE 71414 7h 23 HAEY ol AMSshe ti4l A A2|4d =28 o
g AREste] A4 7HH 24 HAEH0lE FASHIT olof whEt S| =Ale] g5t AlAHIo]|
64719 E 29 AlolofA ®MEd 4 A W= U

(a) Half Dome 3 - BLJE &3} 7|28 At 88 =8 &H b) Half Dome - 7|44 28 =™ [AE|0| P&
OAS0| 25
(XtZ) Lanman, Douglas R., “Display Systems Research at Facebook Reality Labs(Conference Presentation),”
International Society for Optics and Photonics, Optical Architectures for Displays and Sensing in Augmented,
Virtual, and Mixed Reality(AR, VR, MR), Vol.11310, 2020, pp.1131025.

[a& 7] Half DomeX} Half Dome 3 27| H|
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H2E vRste] 92 FHo] @] AREL ot 7P et 7 S g e

& 529 9WE 249 olnAE o7 & A
A Facebook Reality
LabsollA] 13§ Fo|tH8]. FUL2HE fAET ]77}11 92 iRt FA5h= who] et

Modulation Plane 1

Collimator Modulation Plane 2

Engineered Diffuser

(Xt=) Yang Zhao, Nathan Matsuda, Xuan Wang, Marina Zannoli and Douglas Lanman, “High dynamic range near-eye
displays,” International Society for Optics and Photonics, Optical Architectures for Displays and Sensing in
Augmented, Virtual, and Mixed Reality(AR, VR, MR), Vol.11310, 2020, pp.113100X.
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(Xt=) Yang Zhao, Nathan Matsuda, Xuan Wang, Marina Zannoli and Douglas Lanman, “High dynamic range near-eye

displays,” International Society for Optics and Photonics, Optical Architectures for Displays and Sensing in
Augmented, Virtual, and Mixed Reality(AR, VR, MR), Vol.11310, 2020, pp.113100X.

(323 9] HDR &st mo|Z2fel RaX HE ZZEEHY
o O3A A= o] ARE EYE HHCE st Folzkal gt
=84 2E(Pupil Steering) Yo (Retinal) JAEF0]= AR F=AONA QF7F 22
ol WFor T qAEY0lE FAoA BHA| g FEZ IAadlsto] WS AlokE
gEgtt= 9] 7ottt =aA 248 AARE JiESt|o] SHA EAf= o' 72 H

Image Sharpness

"
H
3
H
§
3
3

Vignetting

lidnd 1x3

(Xt=) K. Ratnam, R. Konrad, D. Lanman, and M. Zannoli, “Retinal image quality in near-eye pupil-steered systems,”
Optics Express, Vol.27(26), 2019, pp.38289-38311.

(23 10] =SA =E Y2 gASY 0| 2EY
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