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Abstract: Augmented Reality technology is still blank in underground engineering applications. This paper analysised
the whole process of augment reality on the basis of ARToolkit, conducted indoor model experiment. Aim at the specific
application characteristics of the environment in underground engineering, improved the system from camera internal
and external parameters, finally conducted simulation experiment in cooridor.
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Figure 1. The overall work flow chart of ARToolkit
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Figure 2. Two-step calibration method

& 2. WmPiREE

Copyright © 2013 Hanspub

21



FT ARToolkit 3t T T RH4 5 50 SEAE 57 A

YR RR BEAT UL ECE, i SRUCEC RS, BRI AT T
— MR, IR T, MgkEE R — il
BamN, EERBICE R EY

3) FEMAE R

AT BAZHLI SRR B A5 BT DL
P B AR R BTG LA SR R R, BRI
A, RGUBRL AR ED I DY 2R YA Tk -S4
BHLLE T AR (BRI LAAR 47 o0 g SR st 1) 32 S
FRALBR 2R ) T R 4R R, SCRR[10, 101 #R VR AR A T
ARToolkit anfaf 5 M i, 58 St 2 .

4) EYg

K E M SRR 5, ARToolkit ] OpenGL
MIRRELE, H4 3 x 4 B FEAE g OpenGL 4% 20
—4 1 x 16 (. XA 3 x 4 (R HAERE fE ESiR
BHLE marker fiZ [AIFFARHERE, FIFHIX 16 AME AT
DAF U H OpenGL BR%AE B — AN REPLI A AL, 17 HL
XARGHLI S ALE . FEEE S S BRI
SeSE A AR, BT AR R A R LA 5 T 4 45 20 1Y)
R RO SR RN L SE bR [ B AR — B, SRR TE
draw B8 %5 BLiH R H] OpenGL &%, B AL bR B
KT R BRRE o B 2 1] R UL 44k

3.2. ERRBIAL

R LA ARToolkit ) simpletest.c 2 FFA0AS ALt
BT Z U0 K, BRI A2 LI 3. 1R dell XT2,
BATHEL N Windows7, T F 21 R fUL AL A0S &
N OpenGL, &4 ¥A% A Visual Studio 2008, Fif
FHA% 3 2 i Pro9000 #:45 3k, LL—ANE 4% 8 30 cm
()2 [0 T2 & R B T A TR R ok 2 R PR . AEFE T B,

H OpenGL & @A N SINAR . AFTE . AN ) 45 A e A5
o, HPaHE. EEMEGERE SN FBER R
e 4~7,

4. RGHFNER IR

BRI o ) B DIORS B M RICRAR G, (ERAEHS &
i N B NI KR GBI S, A
BRSSO ARG, ke 8. Rk, ATy
i3 B AR SRR R R R T A L

4.1. RGHi

FRIE b — 35 (I 7T, £1 % ARToolkit [13iFE,
P S TSR PR TG RIS RGN 2 . ARToolkit it
TR AL ORI B T E R B, BB SRS
b &) 2 Ta) ) B M AR B, SRR K R R
OpenGL &1 —4 1 x 16 (%4, FIFHIX 16 4ME AT
DAF- R ] OpenGL BR#AE B — AN REPL IS AL, 1T HL
XAMEAGHLI R B R A U0 s Ak bR . W
. ALE S S BRI ENLE SE A E R, BTCAH
XA R AU ERAR AL R T 18 20 1 R S 14 B S R A
Sehrid B E A — B INARAHE AR I, SREL B S
BHUERE . B R4 RO A bR WA A7
BEZHEETW T RERIRE. XN3 ARToolkit
PR, HERE. WA RAL. EUGHO AR RR TR AL
PrE SRR R 1), AR A A B PE T R
R e, WERAANIANS . T B AR AR
TR R R B T AN N SR, S RGNS
FORE IR — A BIRZE, TICARAL P S HHERh il
SEJNEE

AR SR ML B% 12
TF A 815 2k

(0 3947 0 1 e
S I BT 46 i

N | BEAEEICE, XHRER
' S5 A LR UG P

—y

I
P

ff‘ |
RV DE T ; *1
i PIT
) —1 ( )
T N— | Ay | MR DG i 45
N 7 e SIL o — < |
—J ‘ T 2 i B 0 7 A ’ JJ ' JSiOpenGLAK

Figure 3. Flow chart of program
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Figure 4. Stress cloud of tunnel segment
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Figure 5. Deformation of tunnel segment
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Figure 6. Steel structure of tunnel segment
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Figure 7. Soil information in front of tunnel
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Figure 8. Result of corridor experiment
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Table 1. Calibration method comparison
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Figure 9. Precision experiment of multi-marks
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Figure 10. Hardware devices
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Figure 11. Corridor experiment
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