ERRE--P8 -
2017 F4 8

BINM
Light Industry Machinery

Vol. 35 No.2
Apr. 2017

[EAS%R - i’it)

DOI:10.3969/j. issn. 1005-2895.2017. 02. 003

A\

o) TIEROEFEE A EEHZIN G EHR

EEHK, K KB, FiEMK

(LI BEARF VMR IAEFRR, LiF 201620)

AT B AT R N AR PAT AR S P R T — A @R Ak s ok, A HH Ea@e g @
£ FAGRA LT a0 s AT Bt S TFEE2 SGE £ 6 Lk IR, Lk KiR£1F3] k4
WMREOFTELE; RBREE LT/ F RS DML LA —NEGIATER A AR A& A LA =4
WEEF R Ay A b BB XA R xR S S AT T AL, RAAFE T — A ARk b4, PR ey fhikadd
R F FBWIEGHMAT, St L ARIER R G R b R 69 4t 4 32

X 8 A TSRS R R TR B AREE

th B 425 :TP391.99 XERFRERD: A

L E S 10052895 (2017)02-0011-06

Extraction Methord of Rotation Axis on Solid of Revolution

Fragments in Reverse Engineering

NIE Bolin, ZHANG Xu, CHE Xuanlin

(School of Mechanical Engineering,Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; For the current fragmentation feature extraction accuracy of the rotating body is not high, a estimation method

of the rotation axis of the rotor debris was proposed. By calculating the direction of the main direction vector, the main

direction of the direction vector was obtained on the latitude circle. By calculating a number of outer product between any

two points on the latitude circle and removing the gross error, the vector direction range of the rotation axis was given.

According the geometric criteria that the vertical to the rotation axis surface and the intersecting plane intersection line is a

circle, the point cloud of rotation axis debris was obtained by the use of brute force searching algorithm, and the search

pattern by rotating shaft was optimized. An ideal axis of rotation was gotten. Through a lot of experiments the algorithm

demonstrates that the robustness is well, and the extracted axis has high accuracy on the basis of ensure the efficiency.

Keywords : reverse engineering ;rotating body fragments ;rotation axis ;direction vector;brute force searching algorithm
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Figure 1 Differential geometric features on
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Figure 2 Weft circle and meridian of rotating body



(iR - i&it]

ZEM, F E A TIEPOEEER e MR AR <13 -

AL 3 AU K, K, FK BOTE A R 12 il
key ke, A Ry AT LATESR M AP AR R 07 1) 5 2 3R A
B3 s, T, o i P AL B OIS0 e R0 K, R L POAR
E‘JEEHH%’G’"IM Al am;.jﬂﬁﬂiﬂ’ﬂiﬁrﬁ] ,0,,0, 7 05 53 5]
KA a,, WA K R K, B9 ALK R K Y R
.

<1

B3 & PRI e 2l ReH
Figure 3  Analysis of principal direction and
principal curvature at point P
AR it AL B AR W] ATF R0 J5 Re 4 -
k, =k, cos’ 0, +k,;cos’0, ;
ky = k08" (0, +0,) +k,,sin’ (6, +6,) ;} (1)
ky =k, co8” (8, +05) +k,,sin’ (6, +6,) .
R RV TR I E ¥
k, —k, cos (26,) —cos (26, +26,)
k, —k; cos (20,) —cos (26, +26;)
sin [ (26, +6,) + (60, -6;) |

sin 0,

sin (26, +6;) sin 6, °
Jir LA A LA 3
tan (201 +93) _ Sl'n (02 _03) 5
ky, —k, sin 6, (6, -6.)
ky, -k, sing, T8 A2 70,

(2)
fR (1) AT AT AR 0, , T A 8 2 il R 0 32
T 18} @ a0 FHETTE L 6,,0,,0, FE M
M kL ky e ARAR (D) A58 MRk F R o
R RN . c =a xb,c 3N 58 a
5b EH., WTHRMME PR 2 AU RS e
B EL, IF HORFEAMHATIR 8 — ) i e, HoJ7 10 STEd%
HOPAT . AR B TR 2, X F A B 2 LR
2 JSAREIAY e Jy ) A REERAS AR A o BEALIMAEEL 20 (£
ZUIGAE , n PR 2= S 1/20) A g, 383k 0k 43 B i
2 T n % SRS T AT DAAS 2 5 e
By 1 — 3 n A1) e, (ERALAL IR RS B A, TR
B xoy M 1) ,i=1{1,2,3-nl, ZJGHH eTF zox
WA, KB R R 25, v AR 2] — Nl D =

lo,0f & 4 Frs.

y

B4 aethdheyitE

Figure 4 Scope of rotating axis
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Figure 5 Calculation model of axis of rotation
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Figure 6  Point cloud of pieces
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Table 1  Comparisions of rotating axis
under different algorithms
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Table 2 Comparisions of rotating axis

under different precision

i EERU P ) 5552 BrRA S/ mm
s M HZE HZE M HZE Mz
Z&/mm ,:\ A ,:\ PAY ,:\ PAY ,:\ PAY ,:\ PAY ,:\ PAY

BT L B2 B3 AL W2 A3

0.01 1.94  1.25  2.36 1.04  1.20 1.17

0.05 .73 126  2.12 .19 0.95  0.87

0.10 1.83  1.34 1.9 0.68  0.94  0.89

M 2 R HO R A B, A SO A B e B ik
W E Ty, O HA ARG ik

3 £k
BT I [ (A R e i ol ) Al B R A, i ey
HTRIEE: I S 0 e (AT Fr PR At T R ARG S
R s AR [ e 10 = 05 1) AR B LA 2 ROC &R, 42 1]
FH B RRAR B 18 5 245 5 die /I — 3 32 AWk A0 [ e v ) e
Bl dm e R SIS I AR A AT A AR UL,
UEBA SO B A AT P RSB s i 2 76 A (DS B2 38
JEHRACT TR R S5 R A, IEZ SR R A TR R
PUMEFERE ST, B R IR SO JUR M BOR ), A — 4
[V FEAFAE YR R R T T TS, 0 TR, B0 2V
BT FIBK AR I ANIE T, 18 5 2 — AP M 5T
B 3 -
[1] CALIO F,MORONI G,RASELLA M. A particular class of spline in
reconstruction of revolution aurface from 3D data measured by CMM
[J]. Robotics and computer-integrated manufacturing,2003,19 (1/
2):219 -224.
[2] POTTMANN H, RANDRUP T. Rotational and helical surface
approximation for reverse engineering[ J]. Computing,1998,60(4) :
307 -322.
[3] OQIAN Xiaoyuan, HUANG Xuegang. Reconstruction of surfaces of
revolution with partial sampling [ J ]. Journal of computational and
applied mathematics,2004,163(1) ;211 -217.
[4] BERKEMEIER M D, FEARING R S. Determining the axis of a
surface of revolution using tactile sensing [ J]. IEEE Transaction on
pattern analysis and machine intelligence, 1993, 15 (10 ) ; 1079 -
1087.
[5] POTTMANN H,LEOPOLDSEDER S,HOFER M. Registration without
ICP[ J]. Computer vision and image understanding,2004,95(1) :54
-71.
[6] MENQ C, Chen F L. Curve and surface approximation from CMM
measurement data[ J]. Computer and engineering,1996,30(2) ;211
-225.
[7] SON K,ALMEIDA E B,COOPER D B. Axially symmetric 3D pots
configuration system using axis of symmetry and break curve[ C]//
2013 IEEE Conference on Computer Vision and Pattern Recognition
(CVPR). Washington DC; IEEE Compulter Society,2013 :257 —264.
[8] HAN Dongjin, COOPER D B, HAHN Hernsoo. Fast axis estimation
from a segment of rotationally symmetric object [ C ]//2012 IEEE
Conference on Computer Vision and Pattern Recognition ( CVPR).
Washington DC:IEEE Compulter Society,2012:1154 —1161.
[9] MARA H, SABLATNIG R. Orientation of fragments of rotationally
symmetrical 3D-shapes for archaeological documentation [ C ]//Third
International Symposium on 3D Data Processing, Visualization, and
Transmission. Chapel Hill, USA :IEEE,2006:1064 - 1071.
[10]  ATmesk, 2 7. 2T 2 07 s A e 4T 09 e 4% T AR AE SR L[] o
KEFFR(LFIR),2006,40(6) :942 —946.

[11] LAI Jiingyih, UENG Wender. Reconstruction of surfaces revolution
from measured points[ J]. Computer in industry,2000,41(2) ;147
-161.

(F4% 19 )



