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Abstract

Abstract

This research proposes a new method to reconstruct the 3D object model
from 2D images. One type of the non-contact scanning measurement for the
stereo vision algorithm is used in this research. The stereo vision simulates
human’s eyes to capture the depth information of the object. Therefore, this
research uses two CCD Cameras to capture two images of the object. Then,
find out the match points from the two images. Using the match points and
combine 1)the parameters of the two CCD Cameras and 2)transform matrix
between the world coordinate and camera coordinate to get the depth
information of each point in the space. Finally, the object’s 3D model can be
reconstructed. The important issue of the stereo vision theorem is how to find
out the match points from the two images accurate. For solving this issue in the
past researches, many articles used a projected structure light on the object’s
surfaces to measure the match points. In this research, the proposed system is
able to find out the match points from the two images by the structure light. But
this method will be restricted by the color of the object surface. This research
proposes a method to reconstruct the 3D model without projecting the structure
light. The system uses corner detection and virtual mesh grid to reconstruct the
simple geometry and curved the surface of object. The feature points of the
simple geometry object are usually on the corner of the contour. So we can find
out the feature points by doing the corner detection, and then the system would
calculate the depth of the feature points to project the feature points in the 3D
coordinated space. And then, the simple geometry object’s 3D model would be
reconstructed from these feature points. But the curved surface object doesn’t
have the visible feature points, therefore, this paper build up the virtual mesh
grid from the left image. Then, the system would estimate the match points by

the epipolar geometry theorem and builds up the virtual mesh grid on the right
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Abstract

image. Finally system reconstructs the 3D model by the stereo vision theorem

and virtual mesh grid of the two images successfully.
Keywords : 3D reconstruction, Stereo vision, Corner detection, Virtual mesh

grid.
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Direction (Vf) =tan™ (G—y) (2-5)
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AeB=(A®B)OB (2-12)
2.6 #& & 1 jp](Corner detection)

B A P E_F LB 2 A > B A PR Al s
AR g RBE Y IRt G A A > TS EE ORI
TR A e B AL L 0 B A R T BB R Y SR AL A B

-l
<

<22>
EEES 7 R LR CF



¥
I
el
h
oS
W

ROFE 24 5 2 e & B o
2.6.1Harris #& & 8 jR|[20]

Harristg & Wpliw B2 5 L3 KT~ RBEEL B g0 20
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RO MFEEFY X SPMAis P2 - g 2 uBiEEPE Caneal &
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m C » Cameral 2. . 8°¢ w8h-Cy, 2 Camera2 2_ 3£ 827 B> m XX~ X'~
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% baseline» =** baseline + e & e’ B] 5 # % #&2-(epipolar pole) » = & #
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Epipolar plane
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<25>
EEES 7 R LR CF



¥
I
el
h
oS
Eﬁ

2.9 Fundamental matrix

RREFRAFTARNZAD ARG ZEFY B X LRI T o il P ot
X &Zx oa x X3 RPRTFE-BGELH B RELHS
Fundamental matrix - %‘ﬁ“é Fundamental matrix v &3 %o F a3 B 8L X
PBhy - e AR PEX > B 2-16 rrIRF 7 Y gk X

BHRPEXX2ZFae 228V V, d B GZFde e 2 0i

—

4% epipolarplane z. v & > V, ~ V, 2. &

‘3;

BAEFd 21747 R 5%
et o V -1 5 epipolar plane * z w» & Fpt & frﬂ?,u;ggi ohff g IT A
3V 2-18 5 H#-3¢ 2-17 % o 3¢ 2-18 (B B3N 2-195 £ =SV, %~ 5% 2-19 7 3 50

2200 £ (R S=Ep @5 2215 L E 5V, ~ V,chl Gieid o

V,=R(V,-T) (2-17)

(2-18)
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(R™,)'i=0 (2-19)

(R_lvz)T SV, =0 (2-20)
- T E—— _ O

2 17 (2'21)

Mi~My & 3248 crp 30 580 R e & 2 P BE Pl T 8 e 2-22 81 2-23
AT H b A NI A 58 221 ¢ W R ] 2-24 5% 5 FEIE 2-24 5% 2
(MAEM)=F pl @5 225 * “F 53 L BmE 2B hed
Fundamental matrix - %ﬁ“d Fundamental matrix ¥ jE 4 R 8L x 45 21 ¥ — 4p

¥ crd B8 X' o Fundamental matrix & R4 Y rank #ikc i 2 o

v, =M (2-22)
v, = M, (2-23)
(M) E(M;*x) =0 (2-24)
XTFx=0 (2-25)

EEF G X3 R RA KRR T PR X X0 K
XTFx=0 > FI* A X wd@P PP N Sdcnfia) ™ > 0 A& AL2 24
Fundamental matrix v {3 — SRR it 45 2140 $ R eEE > dedt - KGR X
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Bk e 4rd B A B et 2 LB o i ek x=(i,,0)" ~ X =("j'1) - F
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f
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F = (fi T s P Foms Fs s F )" (2-29)
af =0 (2-30)
AP =0 (2-31)
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B. 4 Fundamental matrix
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