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Layer by Layer Triangulation Algorithm for 3D Point Clouds from Structured Light Vision
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Abstract Aiming at the feature that large scale 3D points cloud recovered from structured light vision can be projected.
a bottom edge driven layer by layer mesh surface reconstruction algorithm based on projection grid was presented. First-
ly, the point cloud is projected to a 2D plane. Then a regular 2D projection grid based on the point cloud projection area
is established,and the projected points are mapped to the 2D projection grid points. So the mapping between the 3D
points and the 2D projection grid points is established. Thirdly, bottom edge driven layer by layer triangulates the 2D
projection grid points,and a two-dimensional triangular mesh is obtained. Finally, according to the correspondences a-
mong 2D projection grid points and the 3D points,and the 2D triangular mesh topology,final 3D mesh surface is built.
Experimental results show that the proposed algorithm is fast and can be used to maintain the details of the surface.
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, , 1998  Amenta
Voronoi Crust s
R . , Amenta [ s
: . . Adamay
. CT. Ll Delaunay mbrellaFilter , Mederos
(5]
. s
N . o Lol 9
o s
s . 2) o
. 3 D s
Delaunay R . Carr 7 s
s Delaunay Voronoi .
. DBoissonnt , ;
Delaunay () s . Alexa®
(61672462,61672463) , (2016C33165)
(1968—), s . s , E-mail: qxj@zjut. edu. cn; (1992—), ., s
5 (1986—), , H 1977—>, s s
5 (1965—)., s s s

+ 383 -



PDE

MPU s

o 3)

’

Bemardmil'?!

[l

Delaunay
9
3
N b
)
b Y
b
9
[17]
[18]
9
)
,Huang [0

]

°

n=(n,n,n.),

PY(I,’yHZy)

[@Y)

(n,vmy s

xoy
xo0y

xoy

s . Du'! s
. . Ohtake!'"! .
. 2.1
Kazhdan 1V s
b ( ) b
s a-shape .
p. Kuo U3 S={P:(xi,yi»z)|i=1,,n},
9 9
9KUO[M: °
, D
Delaunay d, S
. D.=n,x;,+n,y,+nz+d
(@D
o n.), .
s S .
(2
, OXYZ,
[15.16]
) . 0xyz, 0
, n,x n
s Splatting xr oz . 20y
’ o b 1 o
(x,y), S
° S’:{Q,<I,’y,)|i:1""’n}o
1
2.2



(@Y

’

[ Zmin > Tonax J X L Ymin > Ymax s

d, = Tax ™ Tonin 5 d‘y = Ymax ~ Ymin o
x oy Ly Ly, 3.1
bl Num
o t=2X°* +/Num,A s 3
4/3, Lmid Y mid Ly Ly B, B, B; B,
B Zoid = Ymid » Ly=[t].L.=[Ly * x]J; ,
Ly=[t].Ly=[Lw « AJ([ + ] )
(2)
m,=Ly—1/d,, My, =
(Ly—D/d,,
s Qi (xivyi)s
E(uisv) s wi=[(@i—2wn) * mu 10 =3 Vi) * Yue Jo
2.1 s
(D
o A,
(2
o A,
’ 3
Ly B..
. ’ 4
Ly=Lw—twsLyu=Ly—tu. , °
Num’, As
3
> 8
Num’ N,
N, >p Num', s
o wLW:[LW/VjﬁLII: ’
[Lu/7]s (2) . u
0.5, 1.2,
3 . b
. 9 ) 3.2
s 100
Ls=
Gz
2
4(a)
3 |
1/90(12’:
2 .90% 4(0)

s A, B,
ALA A A, s
By B; B, B,
L \L/g, 2
4 1/T
Ay As Az Al
3
3
A,
B, AlA,
AIB'_)AZ o
BZ s Bl >
BZBIAID Bl
A,
A B, Ay,
A, (2).(3)
b o 3 b
B,, B;,
Gz
Ls Gz
1 1
Gz+ Gz G2 &
Gz=1
]7[48:17 1)
;Gz=3 ,Ls=1/9,
10 Gz=60 4(b)

o

+ 385 -



PC  (Inter(R) Core(TM)2 Duo CPU

2.80GHz, 2. 00GB) VC+ + 2008
4.1
(a) 1 D) 10 ) 60
s 1 50 200 4
4 ’
3.3 o
N 1
’ (s)
504998 2.156
720931 2.031
° 989176 3.047
(1 2 2265899 6. 682
(2 . ’
Gz; 0 o
s Lw XLy,
(3) Gz .
s Z
’ = z - Z %
(4) ’
s =255/( zZ - Z ),
3- 1 ’
6
(5 s
(6) s
5
s 5(a) , 5
(b o

(a) (b)
5
3.4
’ (c) (d)
6
s . 4,2
s 3 Linin s Lia s Lax » 7

Lin i <l o D. Geomagic Studio 12 . . .

/ s Geomagic Studio 12,

D= o (3 . .
Linin 4 Geomagic Studio 12 s 4
D>}, A 6, o

+ 386 -



(a) Geomagic

(¢) Geomagic

(e) Geomagic

(g) Geomagic (h)
7 Geomagic
7 , Geomagic Studio 12
b
b 2
3 o
Geomagic Studio 12
9 b
Geomagic Studio 12
2
Geomagic
( ) ( ) ( )
504998 1006919 1002681 998933
720931 1438383 1438031 1432084
989176 1975387 1970878 1946996
2265899 4525665 4519370 4482392

Geomagic
(s) (s) () (s) (s)
2.156 0. 500 0.172 2.828 71.30
2.031 0.625 0.235 2.891 97.10
3.047 0. 860 0.328 4.235 136. 69
6.682 1.969 0.656 9. 307 309.17
BEMARDINIH'# ball-pivoting R
KAZHDANMY  Poisson L1s]
b 4 o b
o 9
b
9 b
4
(s)
ball-pivoting 893. 751 715320
Poisson 176.550 1211477
989176
43.778 634423
4.235 1946996
ball-pivoting 1408. 113 1310913
Poisson 351. 645 2430117
2265899
89.738 1098347
9.307 4482392
9 9
(D
b ’
(2) s
9
(3) b
9
s o
b .
[1] Boissonnat J D. Geometric structures for three-dimensional

2]

[3]

(4]

shape representation[ J ]. ACM Transactions on Graphics, 1984,
3(4).266-286
Amenta N, Bern M, Kamvysselis M. A new Voronoi-based sur-
face reconstruction algorithm[ C] // Proceedings of of ACM SIG-
GRAPH 1998, ACM Press. Orlando, USA,1998.:415-421
Amennta N, Choi S, Kolluri R K. The power crust [C]// Pro-
ceedings of the sixth ACM Symposium on Solid Modeling and
Applications(SMA2001). ACM Press, New York, USA, 2001
249-266
Adamy U, Giesen J,John M. Surface reconstruction using um-
brella filters[J]. Internetional Journal of Computational Geome-
try,2002,21(1) :63-86

( 410 )

« 387 -



192.168. 137. 2 =32 <1Ims TTL=64 i ACL ,
192.168.137.2 : =32 < 1lms TTL=64
192.168.137.2 =32 < 1ms TTL=64 ' '
192.168.137.2 =32 < 1lms TTL=64 °
192.168.137.2 Ping ’
=4, =4, =0 (0% ) ’
( ) R DNS s
=0ms, =0ms, =0ms s i
5 DNS s
wWww. sina. com s , ,
s Wire- o
shark eth0 s 6
[1] . [l
e 5 B R e e o2 11999.25(S1) 171-174
e T — [z} .DNS a
%Z §E§§§ Ei'E:IEIZ, E E E%ﬂ ﬁ %EE&;};@ o i ,2010,26(1) :77-80
LA TR LR el e [3] , . DNS
Ef:f.'“"f.‘ FvEed < .m;y.m.?.J:;ﬂ:;jk.‘v;:‘::7‘:1:::3.3:..;7.2, [l ,2016(1):110-112
W;wd""“m [4] [EB/OL]. (2014-06-30) [ 2016-04-21].
corid oo SRR A http://baike. baidu. com/link url=8R7SISgG8VHHdLyWje5a
mﬂj;:t:i\;(:ri' L e Geco) Chromers0 202387 s 30 Pu2EM7kFABwodaXOkNImKw2EF2DIUNrmuMED7tqpt9cE2Q
mw FRnigfv8ZV33Kd1V094Bq # reference-[ 1]-751-wrap
[5] s . Linux P
' (1] ,2004(10) :60-62
6 s 192. 168. 137. 203 (6] ACL [Jl.
192.168.137.2 WWWw. sina. com ,2005.22(03):111-114
HTTP , , [7] (ACL) [EB/OL]. (2012-11-25)
61.172. 201. 237 [2016-05-09]. http://www. gingsword. com/qing/696. html
HTTP , , [8] DHCP DNS
. (AR ( ),2011(14) :44-47
( 387 ) [12] Bemardini F,Mittleman J,Rushmeier H,et al. The ball-pivoting
[5] Mederos B, Amenta N, Velho L, et al. Surface Reconstruction algorithm for surface reconstruction[ J]. IEEE Transactions on
from Noisy Point Clouds[ C] // Proceedings of the third Euro- Visualization and Computer Graphics,1999,5(4) :349-359
graphics Symposiumon Geometry Processing (SGP2005). Vien- [13] Kuo C C,Yau H T. A Delaunay-based region-growing approach
na, Austria,2005:53-62 to surface reconstruction from unorganized points[]J]. Compu-
(6] . . . ter-Aided Design,2005.37(8) ;825-835
»2005.28(6) :1000-1005 [14] Kuo C C,Yau H T. A new combinatorial approach to surface re-
[7] Carr]J C, Beatson R K. Cherrie ] B, et al. Reconstruction and construction with sharp features[J]. IEEE Transactions on Vi-
representation of 3D objectswith radial basis functions[ C] // sualization and Computer Graphics,2006,12(1) ; 73-82
Proceedings of the 28th Annual Conference on Computer Graphi- (157 . . .
cs and Interactive Techniques(SIGGRAPH 2001). ACM Press,
( ),2010,44(4):728-731
2001:67-76
[16] , , ,
[8] Alexa M, Behr J, Cohen-Or D, et al. Computing and rendering
point set surfaces[ ]J]. IEEE Transactions on Visualization and L. ¢ - 2012 AZ(5)  TAITAS
Computer Graphics,2003,9(1):3-15 (17] ’ ’ ’
[9] Du H,Qin H. A shape design system using volumetric implicit L. ( )»2008,42(5) . 732-735
PDES[J]. Computer-Aided Design,2004,36(11) ;1101-1116 [18] o
[10] Ohtake Y.Belyaev A, ALEXA M.et al. Multi-level partition of [l +2012,24(5) :575-582
unity implicits [ J]. Proceedings of ACM SIGGRAPH 2003, [19] Huang H, Li D, Zhang H, et al. Consolidation of unorganized
ACM Press.San Diego, USA,2003,22(3) :463-470 point clouds for surface reconstruction[ J ]. ACM Transactionson
[11] Kazhdan M, Bolitho M, Hoppe H. Poisson surface reconstruc- Graphics,2009,28(5) :1-7
tion[ C]J // Proceedings of the Fourth Eurographics Symposium [20] Huang H,Wu S,Gong M, et al. Edge-aware point set resampling

on Geometry Processing. Sardinia, Italy,2006.:61-70
410 -

[J]. ACM Transactions on Graphics,2013,32(1);1-12



