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A Closed Point Cloud Edge Extraction Algorithm
Using Edge Coefficient
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Abstract A new algorithm is proposed to extract the edge of the closed point cloud through the edge seed point.

Using the algorithm can extract the sharp edge and intersecting edge by setting an appropriate search angle. The

algorithm determines whether a point has the characteristic of edge point by simulating the aggregation degree of

pull between points. First, build the kd-tree to find each point quickly. Second, define the neighbor radius of the

point cloud, and select the new edge points by calculating the edge coefficient of the seed point located in the

neighbor radius. Use the search angle of the seed point to control the search direction. Finally, extract the closed

point cloud’s edge. Choosing different seed points and search angles can extract different edges. The effects of the

neighbor radius and the search angle were analyzed by the experiment. The appropriate neighbor radius and search

angle were used to extract the sharp edge and the intersecting edge, and the accurate edge of the point cloud was

obtained, which proves the effectiveness of the algorithm.

Key words image processing; point cloud edge extraction; edge coefficient; neighbor radius; seed point

OCIS codes 100.6890; 100.2000; 100.3008

1 5 =

W G SEBUR A AR R m T R AR AT )
fr%ﬁbﬁﬂ@%ﬁfﬁ%ﬁ@ﬁ%mo BB IBG AL b
ffﬁﬂ[ﬁhﬁﬁ’ﬂ#ﬁ‘ﬁ%ﬁ@ﬂﬁ AL, LT LA A58 7Y
A R RORS BRI . M s E AR
2 S BEAT WA (9 10 G a5 5 S IR T A 3 3 % s Y
R S E A AR 22 B, (H G R A D U 2 i ) 0 2%
20T R TR B i 3R A 14 L ART T IR AR AT

2RI 2 0 G P B R A D) T AR
R o0k R B VG R P 2R R AR (RS LA
RWBR L 22 1 PP RE AE2E AR . PNBRE
SFUE I R B R PR T LA R T
THRBEUA I — DR T A P BRI, R
ULJL/\,@TQE-/¥IJ@“¢JI’QJ¥EL TE S Y0 B3
JE P 5 A R R i) ] Y B R A 3l i f R
%ﬁ%éﬁé SEAE WY B R A W A P R D i A
B SCA A5 A T 26 AL Sk (2 14 J7 ¥ 2 S B b0 o

Wi EE: 2018-04-16; 1&[E HEA: 2018-05-21; FE A BHI: 2018-06-04

“ E-mail: zhuxianfeng@ tju.edu.cn;

“ E-mail: hanyuchuan2012@163.com

111003-1



55, 111003(2018)

ANSHBIZFHRE

www.opticsjournal.net

T, ZESCD) 1 38 a8 A A P At i
J17 KNGS G BE W B FI B s P2 il
Mo BT BOMRAEN B SE R AT A (Rl A A 4y, O A ST B
RS RN C R I = H M b 2R & As
K TR TR L SR S TR 2 SR A% b Y 7S A T AR
— B IS AR T SRS R SR B LA
1 TT AL % L] 40 4l ok 8 31 31 A . Demarsin %5
FH X 30 AE 4 1 J7 AR A 1 2= 1 3% 1) o X6 2 B
FIOKG 7 A B8 A A 300 % DX 38l 1) st 72 PR R 61 1) B
AT i 3 A5 TR TR LR AT S R R D . X AR
N = 5 B e o TR B A e R R
R R 4 i a5 T B 2 1Y) 8 Ak, 0 W i S AR il
Fo BT IR EE R AR B e s R it T A R B IR
0 o ROt ek R B P e A T R ot TR Y A 3l
. Bazazian SEU 3l 33 40 M7 T E W BEAS 0SK 4D
Sl 1) B D7 2% SR R AR R I T i s e 7 B AT I %
MRFAE . 5K A A UK RRAF s W VR Jy ) 64T 2R B
B IF X5 s AT WS X o, 1B A% 5 A
AT Sl B AR 10 T RE 2% 3 o VR E 22 ) T A AR PN I A
FEIFE . Xi AN AR TR A BOKE e S s e
Yk G SR 5 R S0 1 P S A 1k A I i
B, XU RAR AU A K AR
BE e KA m dwe /N — 3 T 4 4% 5 AR 22
R4 A7 FE 2 1Y) Foe K AE ) B i s 2 75 S 3 5 0

A SCHRE M — T 0 30 S 5K W i, T A B4
BB — M G % . BRI S B %2
VG i 2 o A0 455 it TE 4 J B K ity T AE 22 0 ol 2k

Gk JNETRIRINE 5 e s i S i i B e AR
Jr 38 e R A Ao 3 i AR AT P PR A 1Y
WG B AR WOR T TR R 1 2%

HRTRFIEM L, A SRR R D A
TEHEAT 0 BHE = AR 2) I 2 A R T A
HEDRT T AN T B E A2 SR B AR 3) BR T AR
R PRI A AT R U S B 2%

2 B REE

H e A kd-tree DUE R AR R, H iR
Rz W ] FE R GE SRl BRI AR . AR S 3L
2 F A W o ) Sfe B BR300 S A5 4R BN 1Y i 2%
R BT REE Y 2 7 G R BT A R A AR Y SR
2.1 BEBIARZTEAE

Tk = A B A AR Y A s B B s
K H BICRLIC AR 1Y 4 L 7 B T = AR A R
[ 4 Fh 06 FR R S T AR BOC R By sk A 4k, #E 7
REZEHIN R W EA kd-tree, oc-tree il
25 () BT AR Y, AR SR kd-tree ST 5 B Y40
IRFR,

kd-tree " —Fh i 4k R 51 B9 SR 25 L 8
K A FR R B 5 3 i P L A 3R B B
HAE = b it A7 R = 4819 kd-tree, WA
1 iR kd-tree [ RE— 2% 850 FF T AT 19 F 15 44,
Ry SRR B4R E BN TR A BB TE
LI TR QR R T AR S BB R TR,

B 1 (a) =4k kd-tree (PN A7 s SR ICTE U1 P 1, i35 s BOBR 1T 7E BT J8 25 [ 5 (b) X oz Y — UM 45 44

Fig. 1 (a) 3D kd-tree (interior nodes are labeled as their splitting planes and leaf nodes are labeled in their boxes) ;

(b) graph representation of the same kd-tree
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Fig. 2 Tension. (a) Tension at the non-edge points;
(b) tension at the edge points
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Fig. 3 Case of selecting the new seed point

when the point clouds are evenly aligned
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Fig. 6 (a) Result of the space plane with sharp edge formed by the ideal point clouds; (b) extraction result

at the sharp edge; (c¢) smooth effect at the depression edge obtained by the algorithm
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Fig. 7 (a) Closed edge extracted by one initial seed edge point; (b) all edges extracted

by six initial seed edge points; (c¢) effect of uneven distribution of point clouds on edge extraction
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Fig. 8 Results for different neighbor radii and search angles of two intersecting cylinders. (a) R=R,, §=100";
(b) R=R,, 6=135"; (¢) R=1.5R,, #=100°; (d) R=1.5R,, §=135°
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Table 1 Hole edge extraction time
Algorithm Number of points  Time /s
Edge coefficient method 3417 0.974
Eight-neighbor
3417 1.625

depth method
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