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Abstract:

reconstruction obtained from uncalibrated image sequences

Metric reconstruction is the highest level
without any scene information, which needs recovering
interior and exterior parameters. According to the stratified
reconstruction approaches in computer vision, projective
matrix and structure are recovered from the correspondences
of more than three views through iterative singular value
decomposition algorithm, then interior parameters can be
estimated through the absolute quadric self-calibration
method, then

subsequently. With this approach, free models are available

exterior parameters are recovered
without any scene information, Euclidean reconstruction can
be realized through absolute orientation when sufficient scene

controls are available. The orientation results can be used in
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low accuracy 3 dimensional measurement or as the initial

values for high-accuracy bundle adjustment.

Key words: close-range photogrammetry; projective

reconstruction; self-calibration; stratified reconstruction;

orientation parameters
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Tab.1 The image coordinates and the 3D coordinates
A 1% 1/ pixel 18 2/ pixel 1% 3/pixel 75 B8 HR/m
u v u v u v X Y Z
G03 340. 1 329.9 263. 6 278.6 897.1 292.3 —0. 227 —0. 001 3. 884
G04 197. 4 299. 1 57.3 244.7 664. 9 287.3 —2.954 —0. 004 3.873
G16 510. 6 447, 3 438. 7 400. 8 1 009. 6 396. 8 0. 062 —1.745 2. 615
G17 416. 4 370. 4 344.1 319.9 954. 4 325.1 0. 065 —0.712 3.454
G18 632. 9 394. 4 560. 3 340. 4 1079.6 335.8 —0. 003 —3.087 3.094
G19 779.9 523.8 714.9 479. 8 1184.1 472. 6 0. 000 —4., 56 1. 765
G20 762. 6 216. 4 686. 1 136. 6 1139.6 126. 6 —0. 327 —4, 537 4,743
G21 864. 7 379.7 803. 3 316. 8 1 246. 8 300. 7 0 —5. 441 3. 145
G22 956. 4 617.1 905. 4 583.8 1328.4 587.9 0. 003 —6.271 0. 827
G23 1075.7 197.2 1027.9 98.9 1404.9 35.6 —0. 298 —7.527 4,741
G24 1091.3 517.3 1054.7 468. 3 1455.7 461. 3 0. 002 —7.575 1. 756
G27 428. 4 200. 9 250. 8 124.1 681. 1 184. 6 —3.786 —2.599 4.416
G28 538. 6 250. 4 434. 4 181. 2 930.7 200. 6 —1.279 —2.591 4, 395




5 FHE, % . T E B R EESE R R TR it 767
x2 AFETEEMMSEGEITHE
Tab.2 Interior parameters and the additional unknowns estimation
SKRIEFT FEPH /pixel Uy /pixel Vo /pixel a b ¢
YME 1 716. 945 768. 000 512. 000 —0. 569 3 2.948 3 0.884 1
a1 1 703.973 756. 426 503. 218 —0.5275 2.797 8 0.644 6
ek 1 703. 489 764. 821 509. 368
#=3 AT EE
Tab.3 Exterior parameters estimation
Ly A0k Eul /()
BRE  fhitnk 1ol aler
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AXH T 1. 000 0 0.053 2 0.707 2 6. 861 3 —1.1031 0.841 3
3 s Wik 1. 000 O 0. 000 4 0.513 4 52.093 7 —1.508 7 1.070 5
AKX HFE 1. 000 O 0.026 5 0.484 2 48,344 0 —2.774 8 0.9610
ZH.RWERHME . A SCHER 3 k¥4, 251t 1999,9(27):195.
SEAO QB FURL 6 R KT ORI By D) e St st b e e e
. metric representations[J ]. Journal of the ical Society ol
N3 4 b5 y =]
M T T KA B T4 8 P M e e it
[5] Pollefeys M. Self-calibration and metric 3D reconstruction from
5 % 'L/l,: Eﬂ] Ei}‘( uncalibrated image sequences [ D ]. Leuven: Katholieke
Universiteit. Department of Electrical Engineering, 1999.
- [6] IR=SR, TokE. NESRYTFH BRI E =445 1], RBUK
LY YA . =83 S > ﬁ; Vg
717(2;‘. ’ ﬂ u Ejﬁ’ff{ﬂ%ﬁ*ﬁ?%ﬂ E"J% H:_F%AIJFH 3 5'{6 U QIU Zhigiang, YU Qifeng. 3D building structure from image
FHIRER L E 4 SR EAVLE AN AT sequences [ ] ]. Engineering Journal of Wuhan University:
? , %—ﬁﬁ%ﬂ?{?ﬁ%?ﬁ{ﬂﬂﬁﬁﬁ&tiﬂﬁ% E’J%ﬁ Engineering Edition,2003,36(3):13.
. [7] Wang G H, Wu J. Quasi-perspective projection model: theory
T8 AH TR TR R AR , BRI R 1) Y o . o
" A N and application to structure and motion factorization from
*%J;i"f *Exd‘ﬁﬁe ’ /El ﬁhﬁﬁ :J:’fﬂﬁ%fg E/‘J Ul]ﬂ %E‘ZW jgjlﬁﬁ uncalibrated image sequences[J]. Inter Journal of Computer
B ZMWIME. % RO R BN A KRR, Vision, 2010,87(3) :213.
MRS ER T Y EENEE,. SRR [8] Wang G H, Wu J. Perspective 3-D euclidean reconstruction
v — with varying camera parameters[ J]. IEEE Trans on Circuits
HIRGREBR TAEDLA B R R AF, IR 5[ 4 S E .
= . n . . and Systems for Video Technology, 2009,19(12):1793.
é}%ﬁ ‘E:E‘F:F > -ﬁ()ﬂﬂ*ﬁ)ﬁ :frﬁﬂé, 25| ﬁtﬁf/ﬁﬂﬂﬁ EP [97] Tomasi C, Kanade T. Shape and motion from image stream
%ﬁ%ﬁ‘ﬁﬁﬂﬁ ’ E"EI ﬁEEI%T%‘%YWJ %E# 'ﬁéﬁfﬁﬁ E‘Jﬁli under orthography: a factorization method[ J]. International
BITE , &N AT B S B8 5 . Journal of Computer Vision, 1992, 9(2):137.
[10] Sturm P, Triggs B. A factorization based algorithm for multi-
image projective structure and motion [ C]//Proceeding 4th
%%iﬁk European Conference on Computer Vision. [S. 1.]: Springer,
1996.709—720.
[1] Heyden A, Atrésm K. Euclidean reconstruction from constant [11] Heyden A, Berthilsson R, Sparr G. An iterative factorization
intrinsic parameters[ C]//Proceeding International Conference method for projective structure and motion from image
of Pattern Recognition. Vienna:[s.n], 1996:339—343. sequences[ J]. Image and Vision Computing, 1999, 17 (13):
[ 2] Hartley R L. Self-calibration of stationary cameras[J]. Inter 981.
Journal of Computer Vision, 1997,22(1).5. [12] Zhang Z. A flexible new technique for camera calibration[J].
[3] Pan H P. A direct closed-form solution to general relative IEEE Trans Pattern Analysis and Machine Intelligence, 2002,

orientation of two stereo views[ J]. Digital Signal Processing,

22(11): 1330.



