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A Study on the Registration Technology in Augmented Reality

MING De-lie"?”, 11U Jian”, TIAN Jin-wen”
Y( Nattonal Laboratory on Machine Perception, Peking University, Beijing 100871)
2 (State Key Laboratory for Image Processing and Inteiligent Control. Institute for Pattern Recognition
and Artificial Intelligence, Huazhong University of Seience and Technology, Wuhan, 4130074)

Abstract  Augmented reality is the merging of synthetic sensory information into a user’s perception of a real
envirenment. One of the most important tasks for every augmented reality application is to make the virtual scene
and real scene merged eorrectly and become an organic whole. The implementation lies heavily on the cooperation
between augmented reality hardware and sofltware technology. Based on the analysis of traditional virtual-real
registration technology which lies heavily on position tracking and camera calibration, we investigate the
application of affine representations in augmented reality, and put forward a new method to get the relative depth
of each rendered point. By studying the application of image analysis technology in AR technology, a numerical
background expression method is put forward to facilitate the feature point extraction in the virtual-real
registration process. We have performed both dynamic and static virtual-real registration experimentation using
affine theory. The experiment results indicate that this merhod can effectively reduce virtual-real registration
errors in applications of augmented reality.

Keywords  Augmented reality (AR). Virtual reality (VR), Registration between virtual object and real scene.
Affine representations, Camera calibration

5l

mt

B3R & (Augmented Reality, i#F AR) £ —

TH BT TR ER—FE A
B X FHERERG AR SAERERE
AMEEHARE T AU ANAERRHTE
BMBEY KOHER. Azuma BZHESCHIBHR L

ESWE AFAEAR SV RF AL BERE S LR T T HRES S (2002-05)

8 E B2 2002-06-07 ; SR B N 2002-09-26

T 3




558 HEESEEER

# 8 A N

- g 554 R |, SRR

338 B0 55 2R G0 40 70 B 6 30 A G 0 1 I
WmyLES FTEEHERACEMTEA. LEBER
G RGP A AT SR EFEME TR IR LS. R
FRESRE X EE R LR ERERNN R E
BERLEE LD R ESGE, PR EFERE
MBREARMCHLE, XHE AR PHEL T
B} (Registration) B B 52 i M4E & 1.

K RBE DRIANENM AR WH . BHEEEST
AR E#RE AR AT O HEEERERDH
BB £ A PR R G M1 A B A B
PR = o PR 8 R A LA — ok, B AR A P R
k5 T R AR TR H A o 5 o A
BERSBEATRAEREIN G B, FEE
BEPFENMNGCEMES PG REEDEER
SRR A E A eSS AR RERR I 8sR
050 L S B R A 0 A B 15H R E
ixH 30Hz, FER BB RE M HEN . H Hin
S B A 2 B BR S  F P aE SR, IR
LAADNHEESRARARRESEHREMNAL
BL, SR 40 P s R — B R A R A = o A g
HYRRHE. ML sk B L EME T 5 AR RS RFE
AT REHEMR

HATR ¥ AR R AR M 6 o0 1 W ) A £
HARMWEE. A—F U RME AR b8
LRGN 3 TXE AR RS, B9
MAERROEEREEARS LRRZE O ESR
XRBEHRAERTELRRZAMNEREE A
RER B IR ERM RS P AT BT, DA R
B RES. KEEBRARTLA AR (K
EHRZEEI HNER CESRE HRG
FEONBEM(RUPAZATHR) SIL1 %
.

MWELEMN B SLHERL R, LR ESNE
S O Bk 00 SR AF 25 LR B, 0 B BB B RIAR AL
ERTRA SRR S HE IBEEESRBINE
Wk R B & A1

1 (A8 EMAE AR AR BB
15 K1 R 3 i 0 5 M 5 O B AR R 9 o

AATER R 2 SV A (B RE B A R R 25 7E 8 AR R 2]
BRGBIRFEL B2 T HAb o — 25 B #

sagie, RHREEN - E i EX LR
FHFHE LS A A . B I ILE % T
B2 M i WAL B AR R R B, P ir 2 B
BAGE A aT PR AR op o g 95 1 A R

EEEEEREM CREERATE B LY
MBS HRER ENEEAT. & EWitie
AT FEFF IR AR T S8 8 e L B 4 1 i
H—rilzosyorzovw, ]TCF il 0 RFR object) 5 H7EH#
BHRTH ERBES (vv,h " ZHEMEREER,
A LA T A FE R

u
v
W,

A Pt Cots MO BIM TGRS %
BETH . ALERZERUNBRMEZTEATY
RGEH. b TR B LRI E
XA A ARRILIERT B 8 55 H e 4
R T FRRRRZ B H X BRI X E
LU E— M RBE, BAR B R R R

1991 4, Koenderink #1 Ullman 25 A 78 3 5 £
—NER RGBT EEESTHES 44
A S AR TR — M BB ST s
HEPOES AR R LTI 4 4 &
BHRERM - RBASRER. BTRI40.
ARERET T LEL R YR LITR I RFER
MBRLIREH MBS 2RI LGS
BILERSFRIRETLHE MR LY e
XTER — B R T USF R R LR WSk R
R B R AR TR R, WA TG0 75 1 3 35 AU FE) R 9 4 o R R
WBF YL DB BB AR RRETER I 47 B
BEAF . AOPHBETREARRE N

Ty

Vo
= Py iCialyes (1

Zo

= nxm 2)

wy
. leoyozow] (PR ERBGH D NES
BIRR T RUWIEMNEBIRRT. SR EELTE
R 3 AR , 2R 5 A bR R TT LB
ANEEEARST REYE LB SBERH
Bl 5 B0 AT AR R R, BRI A0 X 4B 0 5 b
RURERARARHEA 4 4 &0 R D S F T E
4 MECRM R BEX RN AT, EHEEA TR

$ b5

R TS
w1 g

P YLD SRR e YT

oy,

s

Lt rgae

g e 18 2

NP A S B S e o



LR B R 4 T o O B T I AR 559

ERRTE S R BENT B THAENE S I
HE. XA, Koenderink 1 Ullman % A 8 #2714

FAA 1 % Fkis

BT fFSTAAR R AP RS AR AT XK RN

HH.p=0~DHNE AN HETRATRE-TH
Mo B A T EREAE - SBEFE LA NRE
Hop. R RRYME—REBR T 5%
ZHEE MRS (r.y.e2 1] H p. B SRR
N IS B - i X S A DR
Bl BESESSF.CERE 4 PEESES
HRYTE BRI ([, v, 17 =0~3) G, W 3D
FEAE—A pleoyozn 11 BT S5
Coeprv, TR LAASE T AT E 2 2.

Lt
Up, Up,

Up TUp, HpTUp, Up,

=¥

X
-v
1]

g

0TV Vb, T Tey Up, Tl Ve (3

0 0 0 |

v
n3X4

MR DOFALUER, RERE T HHLERT
AT EERE_GEYTE DL R g —
WERHIER M XFTF 3D B E P HE— A,
MALRBER G AR TEL EE SR TE
el byl o iE Y

MEAT I E2 R H LR T AR BEEMR
I R B AR A0 b B B RE AT B L T
mEEERETE O TEEQETES Tt
HHLAF R AR AE I RAAR 7R - BT LA G 3 o SR B M T
KAFRME ATE & KR E, % T 3518 3D T 1E
—MHEZERELER REEN - RAZES
EEMGH L. B TRE D SEPE—E P W
T3 5T 4R AT LUK AT XA e R BB 3.
ROZBALEABFTERN WA LREHLE

v

EHvARKKE, ARNEERRNARERRE
BHWNAZHRBEVE, ByRREH 4 T EER
ERARETE AR ) 0] G=0~3,
J=1~DREPEFAHE TR DO SR
Laf? 0 1T (GG=1~2)EDTI. XBFE P MIF RO 4
Bl yezn 1T W U E i TR RE.

(48] ) (98] (1) 1y _, () 4 b}

1‘;11 u,] —u,u u,,z —Up, MPJ u,g u,o rl'{
AT e AL "
u® a uf,f)—uL:’ uf,z’—u},i‘ uﬁi’——uf,i’ uf,ﬁ” 2
R T R R

AP FHIRRGHRER.

2 2RTHLERTREARERE
#itH

ATHERAPEBHRER LAREHESR
FOREYEEERGOEEXR RRNEERE
3D R P — SERETE L i, A%
EREg—RESAHRESE, W 3D 2 A%
TR, LA H e RGEM X
FREAHR O REE G A HHER.

EERGHBERT B TRA T HILER
UR ENATEMERENESME, SR AT
WA RIS ERBE S R SR, X, T A
4 AFREQTES P I b AR R -
Vil L ARG RRAT 85 W58 F
Vi L A RN RS ERB T E LRE
BE A — AR AL SEREET e B 10078 B 4 NI B
1B W) LI T e 3R b R 4 U ) AR
BEXFR b FW L EXOT RV E%RR ok
R

Hp T U, Tp = Up,
P = |Hs, T Uy | X Uy, T Uy, (5
Hp — U, Tp, — Vg,

iR R THE—SES EREYE LK E
BREMEATEA T

Up

u T Up, Hp, TUp, Up, Ty, Upy | | Zs

v \ Up, TV Ve, T U, Ve, T Ve, Up, i 1Y 6

h p" R

1 0 0 0 141
AXTEEREGE L L.

. PR T T TP R s
PIPREINS SRR R AR S

R T T

Ll B

i



560 T EEREER

8B A

3 BTHETRFRIEINELESARR

MESEED T RITELTEARM3 P&
PRS- & U {7 B AR 6R AR o AT LA E - B E, N
o R S SCIR s A ARl 4 S AR M 3R IR
W S, IF ELRR B SR X B R R AR T
1o+ SR 7 B JF 30 4 B ik o5 0 E V1R BORME BN B 3K
EMM e SERESTEREATASR PR
RS WA R BUR R A B e RS S
HEAEAEES RERAERSFTEARAERE
RPRREELAHFTERE, WETEAFERR
MM ETHRREREN T ESE, B g —
EARMFTHERGETHHECR, BE AR WARSE
AT B AR S 1 R BB B | 38 6 20
EFRIEESRBOEE. W HEEM F3HE AR
NRAERARERE HARETATERE RIS
AR BRI PR R MR - L EERE.

AXUZHMEHBERR AR, BT —
FIEEAT R A 0 S0, LLBR W R P Sl A
A 3 BB BE. 0 o R B ) E A R L 2 R T

AT mAmERRRE.
BERT
(R 2L g =il 44

R 2.
BRRan-[FERALEREERE [—ame

Bz ETREFREZLOERERRTBNRHE

HIESRIA, 5 E M T (0. Roberts
BT Prewitt HF .Sobel EFRHAEPMH Top-
Hat ZEEMER TRHEBER KL BLEHRETY
EREFANEERS AR EIEREER S
1T E RS B R R R B R
B HER TERRAZELRERTREL
FHE R Aty — 128 07 2 e 98 D B A 60 40 B AE A
EE.FXR/E T -HERRERAOFE . HEA
BERZEdM HHSTHEMERERE—Ens
TR, ARERE MR HERESE. XF
BT REFENE R RE R0 BRI Rt
B e B TR 60 B 00 56 30 iR, AT LUA R A 30
BB R B R

BUER R RSB E 018 A R EL
BT RAET B, LIRS SR R XS AR E. —

TELE R E S 0B S 8 5 AT
LERANEHRITEY O, RETEREEZYER
HTFH A E—-TEREL P HEITER AR
ERrRAP AR E.ME. T E. 84T ERTIH
2, E 3 R EEN M 3 5 R B R. WEE E
M1 EEFN 1 LBEER, WA EME M 2 &5 FF
M2 EBBEY MEEEN 4, F&EFM 4 LiBD
HEP ) FRAE A0 8, 20T R S A4S 1.

HATT W

+8

BiE ] 2 +1 | #W3H

+4

®2HR
3 HRRAFEERTEE

HRASEXHERGIEEE 16 MM .
16 FRRIEME 5 B R XM E T B AR % B 3048,
MR ETEGHEEY ARG ENSEs |
I R—BEARERRREGWERTER. & F
R RANTREMBREATEFEN . Bd R
DR IF 3 DA 35 30 B AR TR M S R MR IE
R EENE. ERE SR E P, 8% SRR
R, & AANERRKR(LE OF 7K
(REBERAEFD . BRAFAFI.DEGIE
FER(GEFDMEF K(EHAREH),9 X
(ZLRMTHFOAREERE S5 B A MR E
A RMEENRRE KD KT, X
BRRER. KRN DR RE A% R IR 88554
BUAT R, X R TR E R R
SRR BB S MIERA SRRk 8
Y &F Ak,

SRITE 6K

DE|FK[ER

SR B [AK

B+ BREERKHARTER

REREQN RS AL REIARREC N,
AT AR E R R 8 R IE (& m e ahy

s g

TN T e

o e | R e S

R




B5H RS BRI Ay eI M R DEgE 561

REALE F A2 % R WA R A TSR
PRE SRS CNE A R AR SR IE Y
) A LR B KRG FAE L&A TR MM
I AR AL T LA By T 2R 40 38 BORNR B 9 . B8t
AXFTERMEES SHRTHERIMEARNE
HOAFAE 22 390 318 20 B A S0 B 48 40 B 1 75 R
BT F B S R R R k.

4 ERARSHHN

HTRUEEX T BB EEREHED 4
S PR SCHR A TT AT T 075 A ) S A

LW LBWERMA 5 BrR.
#
*
4
15
10
5
I |
1 0 1 X 10%m

B5 EEEMEEgg

MBS AT LB L 7E 512512 ANV E R
T b B SR TR Y R T LA R IR 15 e
LB P L B AR LA T o 90040 1A BE B A 38 o 1
MREHSHZ EA B A TRE— BT
WX, I ML S BB s 87— 2
HEZ A,

A ICHUT T BB S0 H AL 800 51 e
IR TE AR B R FTRLER, B A 51 A 4D 0 B Ak
SR EE S E R KL R AHNLE TR —
TERGRET AMEF THARTE S dm
EHEE BARKLISD, LHE — 50 ER A
R B AR AR RSN R R ST
O R[] R S 04 4 A O£ 3 (7 0 0 g 90l 3y 1
EBULEB LIRS0 5 947 B 2 1769 % b 8 3 ]
) HRXFREEFEDW AN TN ERS.
B 218 AR 09 i 3£ 1k M 19 & & 3 R 4k 7E %
AR ) B R B RS AT B R . X
ME— BT B R S AT B R 7E B ST MR B o
ML IR R T —Fh it FRE N R R0, A LS
Bl G 5 1T o M ) R B, R M e
ALV B8 B A9 J7 858 W] LA B ZE SCE R

QEEER INRT SRR B 5 5 1

LR E AR A HLAR A ST Z B A B A .
$ % X ®

1 Azuma RT. A survey of augmented reality [J]. Tele-operators
and Virtual Environments, 1997, 6(4), 355~ 385.

2 Kutulakos K N. Vallino ] R. Calibration-free augmented reality
[JJ. IEEE Transactions on Visualization and Compurer
Graphics. 1998, 4(1); 1~20,

3 Durlach N I, Mavor A & Virtual reality; Scientific and
technological challengers[M 1 Washingten, D € USA, National
Academy Press, 1995:234-- 256,

4 Ullman S, Basti R. Recognition by lincar combinations of
models{J]. IEEE Transactions on Pattern Analysis and Machine
Intelligence. 1891, 13(10); 992~ 1006,

5 Koenderink ] J. Van Doorn J J. Affine structure from motion
[1]. Journal of the Optical Society of America A, 199]. 8(2);
377 ~385.

& Barrett E B, Brill M H, Payton P M. Invariant linear methods in
photogrammetry and model-matching (A}, Tn. Mundy J 1.,
Zisserman A. Editors; Geotnetric Invariance in Computer Vision
[M]. Cambridge Massachusetts, USA; The MIT Press. 1992,
277~-292,

HAR 1974 SF 4,109 E AN B

TREH A 2RI Row B b

= SV f,2002 EAE BB KRB AWY 5 A

" IREMAHA RN SBERS L g

i»-ﬁ TEL AEE PR SRR

ﬁ WA T AE. BT 5% 7 0 I e b T B st
BN E R SRR,

W R HELE.HE.BIAS

BREEh RS T S ETRE,

TR REES NS AT E R

i B ARG NN ENE S

“ KRENFEBERLE RN LS

B

BAE3X 1961 4 . 88, Mk Epa
HRFEARNNEATEERER. B

o

RELBSEBEHETHESLZREM

= BB BEES HRMEREH
‘ 5.

e
o

T D T (TR e ot

TS A TP




