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Abstract As the data volume of point clouds obtained by means of the laser line scanning mode is very large, and
not convenient for storage, processing and analysis. A simplified expression of point cloud data based on vector angle
computing as well as the corresponding STL file generation method is introduced. The proposed method can not only
reduce point cloud data efficiently, but also reserve the integrity of the original data object information by retaining
key inflection point data of the related object. Different from common generating method of the STL file, the gap and
distortion between triangles are avoided by the STL file generation method based on adjacent points analysis and
is of great applicability and practical reference value.
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Fig.1 Diagram of data simplification of point cloud based on vector angle computing.
(a) Before simplification; (b) after simplification
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Fig.2 Triangles constructed while P(S)>P(S+1)
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Fig.3 Triangles constructed while P(S)<P(S+1)

VO AR B0 R 52 B X R A2 AR AR (X, V)AL Z (T e 26 30 MUY 28 1] 2 5808l B DA 0O 47107 53X
RIS WS A8 o AR O 23 D7 2 1 RO R A, A B9 3 T AT S 2 AT Y STL ST A A
7 1 HE A AR 2 ARL T ik A% 5 AR h G BT, EL I IR DAy DR A 48 14 4 ) = A T A R, DR I T A Y
WA BRBAR  ld E B ik A T G 2 s A e S A L — A T U
— iR, ERZ R CE S E XA ST R E R AN ENT O, A CE &G . T AR 5 20 B (19 STL S
Az R AR R I 4 TR

3 LRI G

R T B E AR SCR R A S UEAT T 3R T e A T B 0 B RS 77 5 3 T AR AT a5 4 B B9 STL SR AR AR
SRS, TG A 2 B R AR LA () S N O 4

Sy U AN [ R TRT Ff 8 X 5040 1) 52 i, S 36 DA 2 B5CH A 80 Sy £, R 15T £ BE AE 1°~5° 22 [, R TR Z80R
57~ . M BRI LA B (1) i 3T A o 8, G 7 2500l 2t Bk 22 (P05 AR 46 52 B AN () 17 BF 5 X 52 1%
JE A 1 B K 1) B AT AR DAPR RS 8 S5 B AF 98 0 5 a5 2 B LA 5080 1) 56 v S At T RRAE R BE B R . A
7 LU A51) K 4 5 52 e Gn 2% 1R .

SR 3843 0 UE B F 1 Sk e AT B I BN R R SR I A O G M S R B A s ) SE i A AR R [
B T X0 T 22 J5 ) 0 2 B8 B4 o 3 o ARG AT 5 45 1 48 0 A% O S B A 4 3 6 I IV AH 3, T B
ST R S = S s KR WEL 6 TR

ML 6 7T LU H L o5 25 B RG 1 53006 6 45 28 AR 0] DA AT 450K5 B2 CRAiE FH 488 /0 19 05 3R 1 = 808, ELAR R
B A7 508 R BSCHE X G2 v i SR NS B o R, TR A B e A B S B0 S A 2 B RS
LA A e R T 03 R K A 30 IO P R R o TR) B Sy T AR SRR v A L RS R R0 R 4R 5 R
1) 5 2 500 A TR 00 B, 3 ot 5 ) PRl S 3 % L S BR TT DU R R S e 0y S s B L iR
T () B S AR AT H bR AR AE, FE AR RE R SR I 0T RRAE SR S B A T TR .

AR STy AR T LR 2 T R A0 G B 3 2 R B 3 AT R Bk A T 3k B s B
K fai i B o EFXZ 3 a0 SRR FERIE STL A 53k K 187 J5 19 8 2= B0 B B2 7 ¥ i STL S, AR A &
HILER R RSSO T IR AR SO A A RO BT ERIE STL A= iy 20K an 18] 6 i 7 J i 5 = #5dis 147 STL
SO A i i 5 RN 8 IR o AR, LB MO ZR 1 AR A s S AT — M STL 4% 4 , AU it K, #E
F A, FASE 56 25 R AT LA 04 180 = 1 100 22 18 A 7 B I 1 4 o S AR B2

101003- 4




52, 101003(2015)

B SHEFFHR

www.opticsjournal.net

start

S as the scanning file numver, 7 as total scan line number|

make each data pioint on scan line N as the auxiliary
point, each data point on scan line N+1 as the main
point ans U as the number on scan line S+1

data points number of scan line S is

more than that of scan line S+1

and U as the point number on scan line S

make each data point on scan line N as the main point,
each data point on scan line N+1 as the auxiliary point

minimum distance between points on scan
line S and those on scan line S+1 is MinL

/
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each vertex (ABC) of the main triangles in a
counterclockwise direction. A: the main point V;
B: the auxiliary points corresponding to the
main point V; C: the auxiliary points
corresponding to the main point V+1
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Y
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Fig.4 Flow chart of STL file generation method based on adjacent points analysis
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Fig.5 Effect on data details by different angles.
(a) Original point cloud data; (b) «=1°% (c) «a =2°% (d) «a =3° (e) a=4° (f) a=5°
F 1 A [) 45 167 A7 B2 0T 5000 52 Wil 1 L 4K

Table 1 Comparison of effect on data details by different angles

Calculator Simplified Simplified
model points proportion Boundary /detalls
Original point cloud 223398 border & details are complete and clear
a=1° 110089 50.72% boundary is complete and details are clear
a=2° 53533 76.04% boundary is complete and details features are slightly clear
a =3° 29920 86.61% boundary is complete and main features are clear
a =4° 19952 91.07% boundary is complete and main features are slightly clear
a =h° 14740 93.40% boundary is complete and details are missing

.
(©)

6 BT i) a1 T IR S s R
() AL (b) M AL (o) WX AR, () F AR DTHAY; (o) BlARHHL A

Fig.6 Data simplification of point cloud based on vector angle computing.

(a) Plane model; (b) surface model; (c¢) calculator model; (d) surgical shear model; (e) mouse model
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Fig.7 Data simplification of point cloud based on bounding box
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Fig.8 STL files generation based on spherical method
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Fig.9 STL file generation method based on adjacent points analysis
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Table 2 Comparison of time complexity for various algorithms

Algorithm / Plane Field function Spherical Method of Proposed
method Delaunay method method o algorithm
Complexity O(MlogM) O(MlogM) o(M?*) o) o)
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