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Global Feature Extraction from Scattered Point Clouds Based on
Markov Random Field
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Abstract
based on Markov random field (MRF) is proposed. First based on scattered point of curvature estimation and the threshold

In order to extract the feature information of point clouds data accurately, a new method of feature extraction

to initialize labels and determine the stability, the stable point marks stored in the array. Second, the problem of optimal
unstable label transform to energy function of the label of the airport. By citing Bayesian estimation for posterior
probability distribution function and the MAP-MRF (Maximum a posteriori-Markov random field) reduction, objective
function is obtained. Finally according to the graph cut algorithm, using label adjustment process label set relative energy
changes get optimal labels of unstable set, and the stable storage array synthesis, by labels rapidly extracts feature points.
Experimental results show that the proposed method is simple and fast, and does not need manual setting of threshold.

According to the change of global energy, the optimal labeling and feature points are extracted.
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(a) Jsdh s
(a) Original point cloud

(b) AL TT
(b) The proposed method

(c) FRESH L

(c) Tensor voting method

(d) BIER DL
(d) Threshold detection method

Kl 6 Fandisk BAUEFEFEIL
Fig.6 Feature extraction of Fandisk model

(a) RAf Rtk (b)y A3CT7:
(a) Original point cloud (b) The proposed method
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(o) TREBLETE

(c) Tensor voting method

(d) BIEAS INYE
(d) Threshold detection method

7 Dragon BIAURFIEFEIR

Fig.7 Feature extraction of Dragon model
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2.3 [IRERETEE
2.3.1 ARNEZEEEDH

AR SCHE WIS TR A A b JEAT S50, 460 AR SC
FEEREYE, B N T INA & 55— A
Kol = HEAR R & A ARG — M s AL,

A SEX] Fandisk #8234 A\ TR e, IEHREUER
FE R AR 7 O R e S R 2 L B A% IR AL
.

F£ 2 MR IR R

Table 2 Comparison of feature points extracted with
noise model
W BAFR RFEREL WS IR AL (Las) FRIE B
15115 0.000 2478
Fandisk 15115 0.001 1989
15115 0.003 1664

Kl 8 hy Fandisk BEUEA ] KU MR N AL
PRIAE S SEEG S R, AR SR X R AN
S TEMERS RO E PRI OUF, A A B &
k.

2.3.2 ANEZEEIL LI RIRTE) M RE AT

F 3 AN TASCEYE . KRB BIER
HIPRIIN IR &S

HIE% 3 A, AR SRR RIS TR RCR LT 3K A 4%
SR L BEA A, AR SO R A I TR MR A 1
BBAR TR VIR K. B, AR SO T hn 5 i
I R AT, AR R A T R R
I TR) T8 B3 R SRR R B ATL 3 A 20 gk e [
BE AR, SRAE S AR S IS ZS , IR T
R MAEATBER AT FRAE SR IR, AR5 RIS 2 (FF
ARG ARFFAERD). PRI, ST RAE AR ) AR, i
SR A I T B T A

(a) Jlf sk
(a) Original point cloud

(b) BRI 0.00017 ,,
(b) The noise
amplitude is 0.0007

3 BRI AR AR

Table 3  Comparison table of algorithm time efficiency
- HEIRE S (s)
BB REERE TR AL . . .
o i AREE KRR R
Bunny 34863 3428 6.36 7.34 8.89
Fandisk 15115 2478 3.67 3.89 4.16
Dragon 464869 103721 189.69 273.56 403.56

2.4 BRMHEREHURME

R T AR AR SO X R 3 5 SRR ) R R AE
FRURCR, A SCR B AT 1k, 15 2 H A [
TS [) SRR AOASE Y, I o 4o AAE 42 B s 1L 1 AN ]
WA AT RN AT, Bl 5 oh Bunny BIAUPREEE R,
B 9 (al) J26F A ILE 35% 19 Bunny FiAl, &
9(b1). (cl). (d1) EXFRIE 9 (al) [ AEL Ry
TEFEEZE IR, SO 2h R X % A, A0y
YRR S LU RO, RIAS SCEEVE R SR A FE IR
UG T 9 (a2) ik F] 24 % i) Bunny #7845
9(b2). (c2). (d2) ZXTVIE 9 (a2) FIFFEFEEZE R,
S 25 SR R IR B R R R R4 TR R AR AR L
ok, PECRHE AR ERA. FH, A SCEVEX TS T
P s AR RO R A

3 g

AR SO A B A 2 B R ) AR A e B ) A ) —
P HhRBERRENLA AR RS O 8. B o, 15
BEAS R AR AT S, FB Y il AR Al T 5
{H, ¥R EAR 537, IR SOFREHARCAT AR AERL
s RJE, MATRE SRS BRI G 70117 R DA
L BERLIA AR 3117 eR RO 5 H A er B, SR H
PRBAFEIA T E SR AR S48 i), SRa A iaE
AL B AR 5 R S AT AR E SRR, AR RS
FEPURFIE L. SEIE R R WA SCHRIAREA R 52 B

(c) MRy 0.001 17,
(c) The noise amplitude is
0.00117,,

B8 IR e A A S R AL R KO L

Fig.8 Fandisk feature extraction with different noise amplitude

(d) BEFEIMEE S 0.0037,
(d) The noise amplitude
is 0.003 7
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(al) fiffb 3 35%
(al) Simplify to 35 %

(b1) BEY (al) FEAFFEIN

(b1) Feature extraction of model (al)

(@2) fiifb3] 24 %
(a2) Simplify to 24 %

(b2) B (a2) FFAEHRIR
(b2) Feature extraction of
model (a2)

K9 Bunny fajfbBARHIESE S

Fig.9 Feature extraction of simplified Bunny model
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