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Three-Dimensional Reconstruction Method of Large
Abstract

Axisymmetric Forge Workpieces

Lin Hongbin Liu Bin Zhang Yucun

(Institute of Electrical Engineering, Yanshan University, Qinhuangdao, Hebei 066004, China)

A single-image-based three-dimensional (3D) reconstruction method of an axisymmetric forge piece is
imaged meridian,

proposed. The imaged circular points are solved from two paralell cross sections extracted from the image. Combining

section is computed based on Laguerre formula, and an equal-arc sampling strategy is proposed based on the extracted
texture can be obtained.
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with the epipolar constraint, the 3-parameter constraint equations of the imaged absolute conic are established and the

solving the inconsistent resolution problem of conventional texture extraction algorithm.
Experimental results indicate that the large axisymmetric forge piece can be reconstructed with its own geometrical
OCIS codes

intrinsic parameters are solved. The imaged meridian and latitude of the surface of the axisymmetric forge piece are
extracted based on the planner projection characteristics between two paralell cross sections. Then 3D shape of the

axisymmetric forge piece is reconstructed based on the corrected imaged meridian. The visible region of the cross
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constraint from sinlge image without any auxiliary calibration equipment and the reconstructed shape and effective
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Fig. 1 Relation among cross points of two ellipses,

vanishing line and the imaged axis
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Fig. 2 Relation among the meridian, latitude

and other characteristic parameters
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Fig. 3 Meridian and latitude extracted from the
forge piece’s surface

188 3k [ 2 R T % i T T £ R S S £ T LA
B R0 A oty T Y R 2R R 2, ol B R AT D
O AL ¢ 5 1, BT E-F 1 x5 MR P i 2
[ PR A8 R B M ) ] 3R A S 1T e f) IE LB . E
8 € & EAT— 55 Bl 5R A0 1. 22 18] A 8 o, 2 T 52
IO [ 6 ly T ) = AR A 1) JE G bR T
B 2% — R R IR 032) SKIBCFT 7 7 BRI £
m..m. 1 x°0 51 WEEx. iy =l i
JE 33) SRIBRTHZR m.. 54638 — Wt & BB o 1952
Wiz fes4) SRIBUR SRR [

g 0
M,= |0 1 0], (1)
m, my

FHm. =[m m 1]".a=Rei..p=—Imi.;5)

0715001-3



P F ¥ Eild
RIE AL - 12200 B S A T DU L — i 2R T
?ADMM,fo (1 ETEIEL TR 0 REREER TG A IR B
=Ml | O R AFBL G 0 43 5 06 464 6]

ﬁﬁ‘* xp(l)alzlvzv"Ej% lp Zl"ﬂ E"JEE%Q‘IJE
AR SR = AR, S BRAR EAEROR A 4
B .

B4 SRR E 2

Fig. 4 Shape reconstructed of the forge peice
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Fig. 5 Relation between § and other parameters
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Fig. 6 Diagram of equal angle sampling (a) and equal

arc sampling (b)
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Fig. 7 Texture extracted from the equal angle (a) and

arc (b) sampling of the forge workpiece
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Fig. 8 Result of the 3D reconstruction
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