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Algorithm of Rapidly Generating Contour Line Based on
Rapid Prototyping
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Abstract It is difficult to extract scattered point cloud feature lines directly due to its characteristic of mass and not
topological. A contour generation algorithm for point cloud based on rapid prototyping is described. The approach is
that point cloud layers to project onto the slice plane and transform to grid image. It establishes line data structure to
extract contour by calculating the domain connectivity. The list of the straight line is adopted to establish connectivity
to solve the multi-connected domain problem; the point cloud in cell is compressed to solve the data redundancy and

uneven distribution. Experiments show that this method of the contour line generated is rapid and effective.
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Fig. 1 Projection transformation of point cloud slice
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typedef struct line

{int current; //ic 3¢ HL B 7E1T{E

int id; // bRic B2k Bk i 4 i

int begin; /it s H&BOR I R5A

int end; /ic 5% T % H £k B4 R S 5ME

struct line * next/¥5Mm F —HLK)

linetype;
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Fig. 2 Line connectivity judgment
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Fig. 3 Connected domain of line segments
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Fig. 5 Flowchart of generating contour line
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Fig. 6 Point cloud generated contour. (a) Teapot model; (b) Huatuo statue model

6.1 FFHEE

AR AR RN 2 By 26,103 S, m
0.4 m.4% = Fhorm o3k 27 2. r 2R R BN
0.015 m, K 7M1 22 B =8, Ao 8E
R 874 A HEAKE T L5 05 = F [ B 0. 01 m,
HE E=1.5, MK L=0.015 m, & 7(b)finiZ%
JRRCERZEH 3 A = T8 W A7 AE 22 3% B U O L 38 i
& B L I FI W, AT 3 B R .
6.2 fEfpRfRiER

HEfE MEAR B A R AL A = B 708,987 A4,

[ BE 3.2395 muFi = T 1043 63 2 4y 2 R
EOHO0.05 m, fE K5 R = T B E Y
0.005 m,i%® £=10,L=0.05 m, [& 8(a) P HLH%E
40 R Ry s B 11952 4>, BRSNS = BiE
22~265 BRI M S A EBUR NG O, MRS 2
B 3 30 TR 5 %o T A 25 R 2R 9 43 S BE AL BT P A
J 8 g A% S T N R i G BE R AT E I,
] 8(b) 7 » ZE 4R B AR RRAE A5 - 3% 426 i3 AT 1
JERZK

s103001-3



B 7 XA sk .

Fig. 7 Multiply connected contour of the teapot.
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(a) Point cloud inside slice; (b) contour connection
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Fig. 8 Contour of missing point cloud.
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Fig. 9 Compression of point cloud in cell
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(a) Point cloud missing; (b) closed contour
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