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Metric Reconstruction for Augmented Reality
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2.1 Projective Reconstruction
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2.2 Bundle Adjustment
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2.3 Sequential Projective Metric Reconstruction
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a. Get the first image of the sequence.

cos@ =

b. Define the rectangular “Region(s) Of Interest” for
the whole image sequence by pointing upper-left and
lower-right pixels to narrow down the search space.
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c. Convert ROIs into grayscale.

d. Find edges by applying Canny Edge Operator into
the grayscaled ROIs.

e. Apply Radon Transform [2].

f. Detect and return the coordinate (6,x’) which
maximizes the value

R[f]6,x) J' j f (X, y)5(xcos@ + ysin 6 — x')dxdy
where x' is the shortest distance from the line to the

origin and 0 is the angle the line makes with the y—
axis.

g. If the current frame is not the final, get the next
image and go to step c.
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2.5 Non-linear optimization of K

o ERAY HFE BAL vl AnE FEA A
B e AAsh A4 9ge FHeke 2ol 2l ol
Fe QuAoR vof 4¢ BN ol Folxle), 1
3 ARl o4l QAFelA whch gelA] ek £
dZa4 CG e A vioh 93 GHAR A4 8
o 13 43 % Gl ALY S AD Az

o]-N
E:SL

3L
=
S
2
=
o
=
5|
o]

wmiEe ‘zon -v_; ut t.o o'w{‘(#i?

] CH
Tmage Plane.
Inserted CG Objects
Ground Plane
Camera Depth
Moving Camera

T Sl el el sl il e FoRC G R I E

i wpiis e

8 3. vtop ARl A CGAASE AAL 9] 34

a3 4.CG st A 4§ A9 A

AT oleh ol Fhlet HRE whol AQFFoR
Importing3t7] YaA+= mfofell A 7RSI Q= AE FH
g 2ea Y e UFHs FEE 243
o Aot} 24404 FHEt UiEHgeel] #ek gukAel Al
Gz WM AFHAS FABGAT o
skew, aspect ratio, principal pointsol #3F A2k soft
constrainto]7] wiEo] AF}E Ao e FE Iy
maa 24 g webs g Al E S e giR
wgel oHms PER L3k F, ol 4] 59 EE
ERflojA & v E85E Fole Wz HHIE FYsok
sith, o714 Wl iEHse] HAHg dx 24 AgE
A9 et PWERAFES 2AERA B9 soft constraintoll
2 gt A71E B S g

N

cost function = Z( f(x;)*d(x; _)Z‘)j

i=1

+ N Wi*((r 1) +100s +u? +v*)

#45

N &g ZadellA] gt Rol= EA4H 7ol
fx)T x 7t 7l A8 E S Febe Il inlierdl ]
outlier?!#x FEaFE= 3= N'& 184 AEH inlier &
AR AFE 9wt} r& aspect ratio, s& skew, (u,v)=
principal point &3]ty Wit UHH3 27| tigh 7154
oy z7|d& o] #%h& A Fo "] gAY 2AE F
28} e MERAoE At HAb o] THEAE Yo
2M Local minimume] WA oA A=t ¢ =1,s=u=v=0
o] Fheet *}Oéggéo dA At Aelste] wekAd
21 594 WA F& At At fek Fola FHA F
S UERE HAge] #at ojrh YRS 27 FAeke

£l

A (7194 A WREs 2o B8 442 2
2390,
3. Mgz

AL 2uAR AP 4 G Ald2A 5719
712 e 502 MEEY Projective Reconstruction,
Bundle Adjustment, Metric Reconstructions 402
S8tk A3 VX 2000 YAY AAEE AR5}
AdlelA Zgg Jds AREEle 4843 RPE
(Reprojectlon Error)= 0.2 pixel 0]}t 24H ARE

$3t7] A% RPEE HggA T 544 71 50| AA|
s -E*_‘?_Oﬂ g AR e A4S delsisith JE w4

olﬂo

651



Fo] 2.8 GHZ &AM WEH 658 B3 Adslgln &
A 222G ALY AN 12290 (BEAH 1L B
3.0& AH) I35 MY EAHEY el A
B8 Auzte gs@AE BAE Aotk

il..
-
-2
=

"h_\_q_q- L"\\‘

e

ad5. 5349 3D #HuEY

FHA dAAE AA ADs e PR %7

:TL

7rolA Fundamental Matrix®  AAM|A  Projective

Reconstructions 88l o] Zgolo]A= oke] A}
1

BES YA PHs A4s PAS 3 Pste] et
Agojgink. 48 B BF 309

AL Aste A

EY 19 94 27] 30Z89S Al e d
At SAH FAHolE = A F-5 3.0004 At A3t
ARSI e O3 62 5 3.09 AY¥ES BofE
ER oM ArAEe sd@AeA @ A AR 48
ot o= CaERolA HAst T3 3 HaA
T UE Ao oHEt

% 6 7309 A3

aY 78 A% A%4E NEY YA 349 £AE 2
otk nEbAls] ABel Wzt § FEnel 47 WAL
o e B9 AL 8 T 5 9k

A

=
T

A e i
e e
: oy am am v g0s 0 A D om a0

I 737 5 A3

AukAQl CG/AEAL FAoIA s Fdurs fgo= 4g
gt FhdlEl Wi, o e} VS RE AHsoR FE%T
AL m)$ olg$ dojt}. JaAlF Ao ol ¢
Ae] Agste 4 et Buk depgkE g9 glo] A3tet
ARE A& 4 Jevk Aol oW AT 9oE 7]
£9 AFUEES FEs DAQY U#Al 7|wkel= A
T BANAS FAsHA wkokel Importing 3t CG/EAL
G FAS FHT £ Y AL et 2de o= 9l
g 8 $ ool gor Yo Ao oKF w3k At
Fhllel Aol A- Aol CG AAel AAb wj77ke
4S5 gl v Qs giHE ARE FESE
WS Aaehe Aotk
ZIES

[1] “Multiple View Geometry in Computer Vision,”
Richard Hartley

[2] “Tutorial on 3D Modeling from Images,” Marc
Pollefeys,http://www.esat.kuleuven.ac.be/~pollef
eys/tutorial/

[3] “An Evaluation of the Performance of RANSAC
Algorithms for Stereo Camera Calibration,”A.J.
Lacey, N. Pinitkarn and N.A. Thacker, BMVC
2000

[4] “Triangulation,” Richard I. Hartley, Peter Sturm

[5] “The Levenberg-Marquardt Algorithm,” Ananth
Ranganathan

[6] “ A Survey of Camera Self-Calibration,” Elsayed
E. Hemayed, PFroc. [EEE Conference on
Advanced Video and Signal Based Surveillance
(AVSS 2003)

[7] “Visual Modeling with a Hand-Held Camera,”
Marc Pollefeys, IJCV 59(3), p207-232,2004

[8] “The Radon Transform and Some of Its
Applications,” DEANS, S. R., John Wiley & Sons,
1985.

652





