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Calibration Method of Visual Parameters of See-Through Head-Mounted Display
to Adjust Apparent Distance

Michiko Ohkura*!, Takashi Oishi*? and Susumu Tachi*!

For the purpose of coinciding the virtual environment displayed by See-Through Head-Mounted Display (STHMD)

with the actual environment, a new calibration method is proposed. The method is for the calibration of the dif-

ference between supposed position and actual position of the user’s viewpoint, which is mainly caused by the indi-

vidual difference of inter-pupil distance. This method is efficient to minimize the error concerning distance. The

efficiency is evaluated by sensitivity analysis of visual parameters. It is also confirmed by experiment in which vi-
sual parameters of STHMD are calibrated individually, and the calibrated virtual environment matched the actual

environment.

. Key Words: Tele-Existence, Virtual Reality, See-Through Head-Mounted Display, Calibration of Visual Parameters,

Distance.
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Fig.1 Relation between RMS error and error in distance

May, 1995



Y —AN—H HMD 2813 HE /3T A — 5 OJEHECBEY 2 BIERk 581

_ Ovir > < dvir > dZ(
Xecp2 Xcp2
. A/ -
P2 4] Xcpl P2 0 Xepl
- A o - A ‘O
dpt - dpt

dp2
Fig.2 Calibration of visual parameters using new method
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Fig.3 Calibration of visual parameters using method [
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Table 1 Experimental results

Subject 1 2
Top1 [m] 0.004725 | 0.005725
Topz (0] 0.01869 | 0.02119
method dz [m] 0.025 0.028
I dz [m] —0.31 —0.37
method d [m] 0.028 0.032
11 dyir [m] 0.83 0.82
measured | IPD/2[m] 0.028]  0.030
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Table 2 Calibrated visual parameters

Subject 1 2 3 4
drfm] | 0.028 | 0.032 | 0.033 | 0.031
dyir [m] 0.82 | 0.82| 072 | 0.78

IPD/2[m] | 0.028 | 0.030 | 0.033 | 0.031

Table 3 Displacement of cursor

[ Distance[m] 1.0 2.0 2.5 5.0
| Displacement[m] | 0.000 [ 0.000 | 0.000 | 0.001
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