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Abstract

As a geospatial element, building plays an extremely important role in fields of urban planning
and construction, residential environment, traffic management, real estate industry, and hazard
assessment. Mobile Laser Scanning (MLS) data is one of the main data sources for 3D-models re-
construction of buildings. This paper proposes a fast method of 3D-building extraction from MLS
point clouds, by fused with Open Street Map (OSM) data, to solve the problems of time-consuming
and building mistaken extraction. The method includes four steps: data preprocessing, improved
ICP fine registration, information fusion of OSM and MLS, and assisted building extraction. The
experimental results show that this method can effectively improve the efficiency, the processing
time is shortened by more than 50%, and it is effective to avoid the problem of building mistaken
and missing, therefore improves the precision and accuracy of building extraction. The fusion of
OSM and MLS data can provide data support for 3D urban models with accurate location, correct
relations, geometric details, and rich semantic information.
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SR b DL R R AR VAL S AR A O BRI 1] [2]. FEEBOCET RS R A Sl g
FPIRA T IRBGE B SRS . BORGEHWI R H = 4EBOL R =, &A1 =48 L5 BRSO R
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Figure 1. Framework of the proposed method
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Figure 2. Data pre-processing flow
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d| :argmin2f:0|Rni+T—mi| (1)

cosf —sinf T
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AR R 3 s

B, AZHEWEEEN, NS SN EREIRIE A. BEE AR RO SR
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Figure 3. Flow diagram of ICP registration
& 3. ICP Bz A
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TR — B XTEH A, AR OSM BIBEN — 30, 1E55 — B4 b [X A MR i B 20 P 484 K a6 ik »
REMBFONERER, AT

|

09, d<S,|
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Figure 4. Comparision of before and after ICP registration—the red points are
of MLS trajectory

& 4. OSM HREERTEXTEE—42I & 9 MLS il s

Horh d & R = 2 OSM EIBERIERES, 72BN I IZ{E 9 0, BOSM JE Xy H1 OSM #ide il i J&
ik

SRIGRETAR I, A SCHI B R H G FET SR E . X GURRIE AN TR ) 73 2K 7 VR I E R I S 56 iR
BEUE 2 = ORI HEAT 708173 SR BT X S 52 Ok [12] HRARWF I 5 Fros, 565 B =, F
FHSCHR[ 18] 4R BI J59, KFRIER J\ﬁlﬁﬂﬁﬂ'ﬁjﬂﬁﬁi&ﬁ SR A JE B 22 ) 7 N T s S
B2 REGBARB, BRI, 53 T 03 B RS0 S0 R R 1
JE s d I BT [ 3 3 5 1 SCHRTR E’J’\iﬂ’\ﬁiﬂufﬂ‘)ﬁ FA 1 FEHL o

e, KRR RS R T RIEREER 0.9, 3 DLEEE SRR BEAT AT . e A DU 5
RETEE, T PR PO AR AN, SR Ak

| OSM|A EXT|A)P(A)
(A| Bosy - B EXT | P(BygyBryr)

(6)

oot A E SRS AUR TS, BEXT it SCAH 3.1 T BF il 2R T @i
4. TWE 5

S2B6H MLS 5K H Paris-Lille-3D benchmark [19], Z3E IR S %K. WGS84 HHERALFR A1
Lambert RGF93 54 FR &R, HLAA(E BAIA W7 1. LiDAR ¥ #H A S, I O3B,
ARSI Y Wy P2 56y [X dek(Lille2 1 Paris #543 X 45K) , 73 591 M F SCHER[ 12] 4 30 ) i S04 52 U7 5 (Y ang et
al., 2015) L S AR SCH H R B OSM HH fili Bh g SR SR BRI 773 ) S 6 DX At 1 g SR BRI S 6« i 3%
T S S B A S B AL I R R, R B SE (Precision),  YERfI#E (Accuracy), 1 1% (Recall), %2
FHH(oU), W F# 2. # 3 FWHEIrITHHE AR T
KT = TP/(TP+ FP)

fEtfi = ( TP+TN)/(TP+FN +FP+TN)
Al =TP/(TP+FN)

)t =TP/(FP+TP+FN)
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Figure 5. Flow diagram of building extraction method

B 5. BRI ERIE

Table 1. The information of MLS dateset
= 1. MLS H|EHRER

AR Pk g =4 RGF93 f#% &
Lille 2 340 m 268 M (711,164.0 m, 7,064,875.0 m)
Paris 450 m 457 M (650,976.0 m, 6,861,466.0 m)

Table 2. Result of building extraction for Lille 2 dataset
% 2. Lille 2 BIRKWERITFNFEARXTEE

7% FEHE HERf R FEf R I PRI 1]
Yang et al., 2015 94.66% 90.74% 90.32% 85.99% 142772 s
ATk 97.26% 92.31% 90.62% 87.99% 70.534 s
Table 3. Result of building extraction for Paris dataset
5 3. Paris $UIRSLIR LS RITMNEFRXTEL
7% FEHIE HERf R FEf I PRI 1]
Yang et al., 2015 81.69% 91.30% 97.32% 79.76% 2134.170's
ATk 97.36% 98.12% 97.12% 94.82% 136.344 s
FN: False Negative, #FE NAERFYI A, (HFEL B2 @A
FP: False Positive, # @ NERY) A, HFEL EAERTY A
TN: True Negative, #H@ NIRRT AL, FL L2 AR A
TP: True Positive, #{HIE NEFY A, FL LW EERD L.
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HEFRIRTE T 7% SEFEARTE T 15%, [FIEE, F B2 i FHUA J7 v 18 % 55 — 00 47 A0 R 5 e (]
11), HATIER 2 &5 AT AU 18%, 11 AR SCA B0k S 1 G IR RRIK R A, BT ARICR$ETHIR R . HEIR L
A R, FRIRIAE T R 5k 8

Figure 6. Original Lille 2 dataset (Colorized by height)
& 6. Lille 2 [RIGHIE-ZSIEH &

(a)F{E YA (c) Yang et al., 2015 J7i%

Figure 7. Example 1: result of Lille 2 dataset (Colorized by height)
[ 7. Lille 2 BiRE&ERG) 1: IRER (ZeEHE)
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Figure 8. Example 2: result of Yang’s method in Lille 2 dataset (Colo-
rized by height)

8. Lille 2 ##BEE R 2: Yang et al FERMEAR (RS2 E)
YEA: WAAEE, A Yang er al FFEMIRIEE, AXFHFERBH
HEEER .

()R fMH (bYAR I T5
Figure 9. Example 3: result of Lille 2 dataset (Colorized by height)
9. Lille 2 #EERH] 3: AXFERNER IRSIEWME) . A 1t
& Yang et al., 2015 7535RIRE, FrLA B,

Figure 10. Original Paris dataset (Colorized by height)
B 10. Paris JRIHIE (ST &)

o

(YA TTik:

v, A A N s ™ AT e 4 5 o 3.
(c) Yang et al., 2015 J5i%

Figure 11. Result of Lille 2 dataset (Colorized by height)
E| 11. Paris HHBRERIERILL GRSIEM &)
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