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Registration method of uncalibrated camera applied to SfM point cloud
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Abstract;  As a research focus of Augmented Reality, functional technology with respect to markerless registration has few
implementations. In order to enrich the development of markerless registration and broaden the scope of application, a novel
method based on SfM point clouds is presented to have both calibration and registration done, by which taking a single query
image from an uncalibrated camera. A set of SfM point clouds is to match with the features of query image, and directly re-
turns homographic matrix with wrong matches removed by RANSAC, focal length is to be acknowledged by Kruppa equation
afterwards. Levenberg-Marquardt algorithm of PnP problem then is employed to calculate the rotation and translation of cam-

era. Also we build a particle system based on GPU to observe our conclusion directly. Experimental results demonstrate the

Vol.29 No.2
Feb. 2013

validity of estimation with this method.
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Fig. 1  Point cloud(left) and emulation of camera

parameters recovery ( right)
HRAEAR SO AR AR I S RO -
FRBRAl 11 :2495. 343678
e R -
R=

[ 0.9917738416  0.0764514811

—0. 1208453881 0. 8236647383
0. 0422023621 0. 5618999643

R R I S AR ML B A A -
0. 2111585441} —-0. 1655147963
C=

—-0. 5540512531

-0. 1026636168
0. 8261279506

T=|0.7022612246 | ,C=| —1. 1399072698

0. 9705216465 -0.3910080475

mE 1 FR 459 5 SEPRIE B0 VT T i 7R B A e
5 ONR EOVLER A5 AR AT, ol DA 2 0 75 22

PAEL 1 (43 #F 3 1600x1200, 1% 2K jpg, K/NH
971KB, 3k H Panasonic FX-180) k], 2 1k th &% 5 B i
[EACH R R R (AL ams)

#1 AL EAH

Tab.1 Time consumption of each procedure

* FA R =B 4696
* #57. KD R 951
BATAER 234
#1175 Sift FFAE S 11872

#FFIEDT L 8268
SRR LR I B <1
SKfig RT 5/ 15
FIHRAETF 3 16

WA * bric iy 22 BRALTG FE R 7 W1 LR AL I 2R 5 1
THFERS [B) 35 22 125 B vy A AT #1920 R 38 1] A ] 2R
R 38 1 GPU st i Sift 45 AF 42 B % pe gt
AT IS F A, PR AR SCHR 18 VR AR RIS BE 1
B4R T, A B RA B SEi P i BR

ASCHBRBINEBISN, B3R ] OpenCV2. 0 8L
HLE Al 0 S



fig

278

=3

VO %529 %

5 #it

ASCAEBTSE AT BCR B S A AR 3 X o = K dla
T T8 S PR B8, BT T — T LR JE S AR HLR SR 11
BB, 5 2 AR B 2 X SR AL
RS HT SN S B AT A T Y 52 8 07 R IF I PASRAIE .
BT B 7 VA T SR A B A K Kruppa J7 F R %) 1A 2 4H
MEREAT PO A T, b T SRS R R 42
5 1 IR AOR AR SNSRI 1) 8 5 22 3d 2538 0 5 07 L
W UL, JOhRTEM RS B B, I B ke R A = 1]
B v AL LA SRR B9 R RE , PR AR SCHR Y ik
TAERES B IO DL T SIM. i 2 Y R SR PLTE
T PR, i — B (8 O T D5 3 , S O 5 B SE
PR T — PR B 7 58, R — AR IE
Fe I A (L

Brigd

AT SE T AR 52 B [E 5 [ I8 4 (61072096)
L FE R B E R 100 (20122X03002004) (1965 Bl , 45
HEEL

S 30k

(U] 2. SETIHRAUILAE 36 i B S S i BR e L W 50 %
JHAERERIBETE [ D). db At Jbat 3 TR 2Ot L 2
[ ,2008.

Iryna Gordon, David G. Lowe, " What and where: 3D

object recognition with accurate pose," in Toward Catego-

(2]

ry-Level Object Recognition[ M ]. Springer-Verlag, 2006 :
67-82.

Irschara A., Zach C. From Structure-from-Motion Point
Clouds to Fast Location Recognition[ C]. IEEE: CVPR
2009, 2009 2599-2606.

Wi, FIMRSE. 180T P A o B SE R GE iR A R
BoEALE [T ] L B BT 5 EDE 2 4k
2010,22(2) :204-209.

Chen Jing, Wang Yongtian. Hybrid Tracking for Outdoor

(3]

[4]

Augmented Reality System[ J]. Journal of Computer-Aided
Design&Computer Graphics, 2010, 22 (2) :204-209. (in
Chinese )

Changchang Wu. VisualSFM; A Visual Structure from Mo-
tion System [ OL ]. http: // www. cs. washington. edu/
homes/ cewu/ vsfm/index. html, 2011.

Rob Hess. An Open Source SIFT Library[ C]. ACM
MultiMedia, 2010.

Richard Hartley, Andrew Zisserman. Multiple View Ge-

(5]

[6]

(7]
ometry in Computer Vision[ M]. Cambridge: Cambridge
University Press, 2000:151-174.

[8] Manmohan Krishna Chandraker. Two-View Focal Length
Estimation for All Camera Motions Using Priors| R]. Uni-
versity of California, San Diego, CSE 252C December 2004.
TRICL. TSN SE R PNP R B[] A 3k
2#4R.1992,18(5) :522-531.

[10] Pradit Mittrapiyanuruk. A Memo on How to Use the Lev-
enberg-Marquardt Algorithm for Refining Camera Calibra-
tion Parameters[ OL]. https; // engineering. purdue. edu/
kak/courses-i-teach/ECE661/HWS _LM _ handout. pdf.
Nov 14, 2006.

Riemer Grootjans. XNA 3. 0 Game Programming Reci-
pes: A Problem-Solution Approach[ M]. Apress, 2009 .
231-252.

Changchang Wu. SiftGPU; GPU Implementation of Scale
Invariant Feature Transform (SIFT)[ OL]. http: // www.

cs. unc. edu/ ~ cewu/siftgpu/. 2011.

[11]

[12]

EEEN

FEP(1986-) , 55, INFE KR A b
SR A B, AP AR, 8
5T T3 1] Ry LA o 5 A BLAE AL
F AR . E-mail : kevin-ss30@ 163. com

o

X R (1968-) , 55, P, b T BT
REEEHEBE AR DL E B SEIE
TLRERFFE I B G, 2 LR B AR
AT, AT b [ B B R 2 2 2
HHELEZRSZ R, LB EIR
IR S A F A TEER S T,
RIS A 2ot A R L R a2 0, T IEDE 2 20t
BARL N E RO, PR ER 2O EAR S RS
T, FEMR SIS I SR A
LA HFAR B B AL RE GsG A SR HOR AL
M4, E-mail ; liuyue@ bit. edu. cn

M5 (1986-) , 55, INARTFM A, 4t
ST IROH A E B, LS A, B
WFFE 5 18] A Mg AU B S 5 4 s B 5
E-mail ; tnhgcool@ 163. com

RRN(1982-) 5, RHEHEN . JLat
LR IGH 2 BE , W50, TS
7 15 g FE AU 525 M 5 B
E-mail :334077842@ qq. com






