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Abstract

In this paper, a point cloud simplification considering geometric morphology and density distri-
bution is proposed, in view of difficulty of ensure precision of simplified point cloud that generat-
ed by traditional method which mainly taking normal vector or curvature as the measurement of
geometric information. First, we use the three-dimensional Gauss kernel function to smooth the
original point cloud; the importance of current point is evaluated based on flatness variation
component and density variation component. The simplification proceeds and finishes by remov-
ing the least important point and updating the importance values progressively. At last, the per-
formance of the proposed method is illustrated with two sets of experiment where three classical
simplification methods are employed for contrast. The results show that the proposed method can
reserve feature points with a uniform distribution.
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Figure 1. Workflow
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Figure 2. Spatial relation graph
B 2. =EXERE

DOI: 10.12677/gst.2018.63024 215 Wz kl2EH A


https://doi.org/10.12677/gst.2018.63024

FRAM 2%

HGER, Ah=0,As =0 28 p AR Z T B TIA ST AR = 0,As = 0 o {HAE SERR 25 20 Bl b T
ﬁﬁﬁﬁ¢,E%ﬁ%u&Hﬁﬂ%%ﬁ%ﬂ%&ﬁ%mﬁﬁﬁ%@ﬁﬁﬁﬁw,ﬂ%ﬁﬁA¢m%§
v, BRI R EEE, WK 3 AHENTR, G E Az R AR T A e AR A R X
5 A 400 r BB AT, A SEbR T HE A, SRR AU AN B>, As r e,
HEZEEGTHEL .

Zr b, M AR E R T B AR AL S AR A B A SR IE R E . N RRIR R S
55 H bR ) 5] S 0 2 AR oy SR I T SR BRI, TR TP R AR A AR BRI OACE, TR T
FEAAL A As BARPIAE, BCE B AIEME, HIE—480, DR/ 2465058 p B FR A2
T, AR

H(p) = kah+(1-k) As 5)
an=|tee ©6)
|

As= L[ - ar? %)

He, kK NARIREZRE, Hl>k>1-k>0, Bk BUATERE 0.5, 1), L8BUE =08
REE BRI R
1) FRIBCHHT R p APHAEE N, o
2) N HEA T S, SRECT IR E A,
3) KIEAXG)ITHH & p EESE
DI 1~3, FREAH A BB EVIAGE )T 5.

23. HEERREIEE, EMENREEE

DL SRS T R T B I B R R N A, PR 0 B . (PR
RERARG 2 p Ao, AR DL U A RO A 4 SO PR R LA B AR AT B R ML,
A M T AR 2 R A, TR 2% R SO A R S 2, TR, AR SR,
T AT SL I R A N (T R, OIS TR X B R TP A I, 7EHEEE N R K
SURAT, FARRLE AR E A, B E A, AR TR B,

AR F

1) SR IEFR P E AR G A

2) RIS N

Figure 3. Vehicle point cloud distribution
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Figure 4. Vehicle original point cloud
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Figure 5. Bunny original point cloud
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Figure 8. Vehicle general feature sets
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Figure 9. Bunny general feature sets
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Figure 10. The simplification result of the proposed method and deviation map
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Figure 11. The simplification result of the Random method and deviation map
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Figure 12. The simplification result of the Grid method and deviation map
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Figure 13. The simplification result of the Curvature method and deviation map
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R IE R %2 R A 22 P 22
(mm) (mm) (mm)
ESET AP 0.74 -0.13 0.0438
BEHLRAE 0.85 -0.34 0.0619
T P b 0.91 -0.15 0.0404
Hh 2 i 0.81 -0.21 0.0826
Table 2. Bunny deviation chart
%% 2.Bumny BUIRRER
R IE R %2 R A 22 P 22
(mm) (mm) (mm)
ARSCEL 0.735 -0.009 0.030
BEHLR A 0.778 —0.03 0.036
K% AT 0.775 -0.01 0.032
S 0.74 -0.012 0.035
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Figure 14. The simplification result of the proposed method and deviation map
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Figure 15. The simplification result of the Random method and deviation map
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Figure 16. The simplification result of the Grid method and deviation map
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Figure 17. The simplification result of the Curvature method and deviation map
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