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8N-DD-based point cloud edge extraction algorithm
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Abstract: A novel point cloud edge exiraction algorithm is proposed in this paper based on eight neighbor depth difference. In this
algorithm, according to the point clouds of the object features, each feature point is projected vertically along the depth direction, the
projection points are divided to grids, and the average of the depths corresponding to the projection points in each grid is calculated and
used as the depth of the grid. Then, the depth of each grid is compared with those of its eight neighbor grids; and according to the depth
difference, whether edge point exists in the grid or not is determined, and then the sorting method is used to screen out the point cloud
edge point of the object in the grid. Aiming at two typical point cloud data containing non-hole and hole, the proposed eight neighbor
depth difference algorithm is used to extract the edges of point clouds, which verifies the effectiveness of the algorithm.

Keywords : point cloud data; grid meshing; eight neighbor depth difference (8N-DD) ; edge extraction

ZEBAN T ARSI AU T TR
ML S AEFLE 2 H AT, PR BCIE LR &
TINGRE ATk R AP A A FR A
B OGN B R AR AN & R OB B R SRR S " s S A I I C R I3 it 40 A
et EOR TG SUARBTR R . fEWOR DRI AT A R AR BUE S 4 . REGLI A S R &
DARGHEAT= i 30 235 KA B A, B 5. i AR IE R IS : a-shape FEIET T RIS 4
B A AR TR, AT A s A R IG  FRCRFE . A a-shape SRS 4>k 42

0 5

T

8 — L JUTARRAE , BCA TSR TRR A B o N o BIRITE R = BUR S, 2 o R —E XM, S e B
M IBGIEIRREERIE T LR — e h G T IAGIRE), IR SR e s = i 2%
S GALREFIE ™ i B LA RFALE , i ELAE 7™ it R | ASCR T —Fh 3 T /AR BIR JEE 22 (eight neighbor

Sl R T RORS R A B E . B depth difference, 8N-DD) [y 5 = AR BUT Ik %07 ik
il FERET 5 2 W G AR IO I, [ A SN E T T XA LI AR AL 2 = B RE A UG A T AR

Wk H 1 .2016-11 Received Date: 2016-11
# SEATH VLA VLR G R B AR T SR S 5 3 4 (KF1508 ) | [H K B AR %34 (61540069 ) 51 H 95 Bf




2016

oA & 2

38 %

1 HiEh

&R IR P 2 A B S i SV TR B 1) A T 2 %
E/,Xﬁ 2 I TS B L, SR S5 AR A IR A TR
{8, FUAIAR 5 \ &I Sl () TR 3 25 I S PN A A7
NG AEN S S S A T R S 2 % i
1.1 MEZBEREFOEERZ

TR BE 5 I 4 B P BT i 2= B8l , T R B2 o) 3k
T80 (MY FHREEREH vy Pl L) o

=V V6 ISR

P =1{P|P = (x,y,2),ie[l,n]! (1)
K P, RoRZRIAL (v, 2) IALE AR, n FoR A
=

e A HE SERIP R

P =P |P'. = (x,y),ie[l,n]! (2)
s PR (g, y,) AALE AR

1.2 MRFREGHITHIMEEIEAR
X F B A EI’J%A P fﬁﬁﬁ-ﬁ%:kﬁﬂid\ Sk

AIPYANME X i X s AR A A B R Ak B m
1‘l‘%ﬁtH$Aﬂﬂ1‘§E’Jﬁ/J\jﬂ axb M,
o = [%} (3)
b = [Ymux n—l Ymm] (4)
o[ IR B

LR R iie 7 5%@6@%/\%1‘%&3&1?%7 AR
MRS AR (x, ) TR ST EMS BT r A3
¢ ARG FZ SIS N B EE r AT 0 ¢ B MG b, ELES A0
K45 R G(r, ¢) ,(NE 1 fis, 2K

= [3] (5)

=4 (6)
Ao [ JFoRIuE

bk B RN 207 N A 1 s il 5 R 3 % 3

M, DA 72 b f IS AT 20 5, 20 1 4755 1 SIS
A G(0,0) 55 1475 2 FIAE N G(O,l) , HEIKER 3
1155 3 FIMHE i 5l G(2, 2) .

L X ]
G(0.0) o] G(10) | G2.0)

L] .. ¥
5 o e o
(.’(0".). R FYEERD
LA 'Yy

o . .
¢ G(0,2)| G(1.2)8] G(2.2)
oo

BT 3 %3 ikl oy
Fig.1 3 x3 grid division

1.3 HEMEHREE
XA M GG, j)  geit g N EGE g E

(UL 2) B2 s B e DILKE 2 1) R B 1
R Z =0 MG B AUEH KT 0, M52 ST R
N BTIR BEAR AT INBCE 34, B IACE Y18 Z,, AF R izt
8 AR B AL, WA VR BE ] 2R oA
30,

i (7)
o D, Fon e AR TR R TR B, L i
& NG S

Zavc =

7=0 7=0 °
((0,0) G(1,0)

[ ® o
GO.1) A G1D®/ G,
o
Y :o % Z=)
G02) /G612 /G2

B2 A R TR L -
Fig.2 The average depth of the grid

B2 45 T 3 x 3 M AR H*a‘ B, Mg G(0,0),
G(1,0) F1G(2,2) hICH i, WM A% o U8 FE B 1 N
Z 5 TS N ERAEAE DHJW%E’JZ“HE B2 Rkt
N IMACE-3I{E, I Z, . Z, \Zg Ly L5 Zg o
1.4 4% B R B bb 4R

YFALEME G, j) DA\ ERIMHE + 60 -1, )
Was A, S5 G(i, ) MIREZEN D, D KT HIE
T RIS G, j) FAAEI ALk 3 s .

Z
""""""""""" Z;
D 0 Zl X

%, Z,

7-0 7=0 f4
H(i-1j-1)/] G(ij-1) AG(i+1,j-1
®e
G(i-1 /) (r(f,/)' ((IH/)

K3 s A 4 i K

The grid in which edge point exists

Fig. 3



%8 FRALE 4 —FhE T\ SBIRIRE 22 10 5 2 G AR IR 2017

E%%ﬁ?@@?\]%ﬁ@fﬁﬁ,*E?E%Eﬁtﬂﬂﬁ@*ﬁﬁ% Y1 ’zl) Py (%y,5,,2) ,P3(x3 »Y3 ’23) ,P4(x4 YarZe) ), Uit
AR RAG XS B (R R B B T(T =T, - T,) , L T, Pz 4 AWEITE W 4 KM BEZL T BEE(L L, L,
AT, 3R R BEAEAE SR iV B N R P IE SR L, ) o JH 8N-DD 533 (a-shape F1 RS $1 4 ML 73 31l $2

RAEL, Un &L 4 PR o NG ERANE T PR
| |
0 i r, W
K4 Jryi B fE AR BOR B IE] Ko Tz

Fig.4 Schematic diagram of local threshold acquisition Fig.6 Square hole point cloud

15 iR AR A% TL —— —
X F AL MO G i, ), Seb i P L HunB | Bl

Sk SR XS RIS IO A8 TR P ELHEA T TP RS
4k AR AMAR A G RO b+ 12 (0B X L A

A3 2k AR IR I G N k2 B R/2 + L ALE TR @) NBHAREE (b) a-shape (c) Ak Hi 4

Y Y N (a) 8N-DD (c) Mesh topology
NEFIBER i, ARG s SO IR N =4 5, 181 5
™RIBS RN ER 7 AR SR R

Fig.7 Edge extraction results of different algorithms

LB AL A ST 115600679, 7 1

I FREIILILI S 4 SRR (L', L, Ly L) A4
‘I“?’ AP PP

‘O Y IR . 4 A 5 30 4 U 74 5

3 22 B 5 A 7 RS I 07 O 7 0
FESPUT 200 2 AR SUB 0B S L) 25 % 1 15

&0 2 FR . 41 BRI T2 1 ok R 9

FL T RERG H L2 468, 7 2 % 0 AR T2

! 5 23 SRk R ORI THE A8 BT 1 R X 5% 25 45 2R, Lol
S A R i 1k /s 14 e, (x) FRRBHLAMMMNIRE, &, (y) KFLPHXT R
Fig.5 Grid depth screening =
g(x) =X -X" (8)
WS PR AR S B GG, j) A 4 e(y) =Y-Y" (9)
ST 4 D BGE KT N IRy Z, .2, Z; ®1 WEEMELATRESRBELAERNIRE
Z, VL Z, 85 Z, Bt AR s i 4 Table 1 The errors between original line equation
and fitting line equation
2 HERRREREIWAN MR BNDD  cshape R
L HZ & (y) -0.000 1 0 0.000 1
2.1 B%IRFBEE L, HLR £, (x) 0 0 0.000 1
R Y RIAR SO W 3 G RS B2, Bt O B LR L 7 e(y) 0 0.000 1 0

S 6) LI 4 AN TS R R R (P, (x, , L% &) 0 0 0.000 1




2018 (O O I F38 %
R2 RBHMARIALB4I IR EREFARILB4 I TIRRZNIRE
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Table 3 Edge extraction time for non-hole point cloud
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Table 4 Edge extraction time for hole point cloud
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