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Reconstruction of 3D Architectural Model Based on UAV Images

HUANG Jiabiao, XIONG Yueshan, HE Hongjun
( School of Computer Science, National University of Defense Technology, Changsha 410073, China )

Abstract: In recent years, with the rapid development of computer technology and the popularity of four-rotor
unmanned aerial vehicles equipped with high-definition cameras, three-dimensional reconstruction of buildings based
on passive scanning has become a hot issue in the research field of computer vision and graphics. However, current
passive scanning methods for modeling are characterized with such flaws as time-consuming reconstruction and poor
quality in the reconstruction of local details. In view of these shortcomings, a three-dimensional model reconstruction
method has thus been proposed based on UAV aerial sequences. First, the SFM method is adopted to recover the sparse
point cloud of the surrounding scene from the aerial image collection of the target building. Next, by adopting the
RANSAC method, an effort has been made to extract the ground and the building facades. And then the point clouds are
clustered and extracted to obtain the columnar model of the building. Finally, the 3D model of the building is obtained
by smoothing the columnar model. The experimental results show that the 3D model of the building can be obtained
quickly by adopting the above-mentioned method, with the contour details of the top of the building well preserved.
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based on Euclidean clustering

P 4 2 I AR R R B A5 R, Horp i,
SRR ZOT AR IR AR R s BOETEHN,
i ST AE R RS A vy R8T 5 A% e AR (A
Xf HE AR AR T LR Y, A SR A S
P CTSUAR T S7 5 A DI A ) 138 1 B i s (o
SISk FZLERRH ) .

K5 2o 1 il TR O G BUR AR A
RO EL “IMIRE” PG, MHRTIA RANSAC id R A6
8 SRS T AT AR E DR R () — 2 B[R]
F TG B 7 R S A A TR, fe e A

FIFFRE AR 4R R R (LK 6a) .

b

a) IR
B4 RUTBEREFRERSEELER

Fig. 4 A comparison of the building and its columnar model

b) R

B 5 AREZERS X M

Fig. 5 Sunken parts of the columnar model

=3

b) fiif MV

5

E #fF

a) Ak
B o MMARGERINRE
Fig. 6 A comparison between the results by MVE and

the proposed method

ARSCEE AT BAR AT T =4 E g, o5
AT TR Intel PUAZALEEER 4.00 GHz, 16 GB N A7,
64 NIHVE R GE, AT AL B A B [R) I RE 48 R 4
TE SFM, (R A SO FH % 7 A0 b 2200 £ 7 AR o
EHMW L, BRI FETRARG. Flin, &l 6 &5
SR FAS SCEh H B 52 A MVED B4 2 i vl ==
IR, H A Yo 122 5K, AR SCS IR RERT Y
0.3 h, 1 MVE %> 8 it BAERF 29 3.0 h, AHELA
R AR, 534, MVE 15 2] Al
KA LAT 207 (EebaBEfR) , mARH
FRERUAIS B s 4%, fE—Len {35 T (U Google
Earth ) A DA FLSC SR AU



10 WMo Lok ok % % i

2017 4F

4 251

BEOS Y RTEEN AEARA B E EAR RRAE
Kl , APFFEH AN BRI A TE ADLE -5
P T Ao B T S e @ A ik, 158 TR
RS LTS R FITR N 4019 i) = HERE B . ST
B Bt 2 A Y 5 TR R T 2 A AR Y
JTEAE, RSO EACE N5, i H AR K
R, AR S A AR A R A
PR R A

IR, ACHIIIEBAFE— LA,
itk B, ANSCRY TR FUE TS T A IR
S, RTERIEAERIE A . LI T AN R
ARG ERROR ;. HUK, ARSCHY IR e s rp
ANEFHEAT TS, AR T LA R R N 2
ST —HERE B A

S :

[11 GOESELE M, SNAVELY N, CURLESS B, et al.
Multi- View Stereo for Community Photo Collections[C]//
IEEE 11th International Conference on Computer Vision.
Rio de Janeiro: IEEE, 2007: 1-8.

[2] SNAVELY N, SEITZ S M, SZELISKI R. Photo
Tourism: Exploring Photo Collections in 3D[J]. ACM
Transactions on Graphics (TOG), 2006, 25(3): 835-
846.

[3] SEITZ S M, CURLESS B, DIEBEL J, et al. A
Comparison and Evaluation of Multi-View Stereo
Reconstruction Algorithms[C]//IEEE Conference on
Computer Vision and Pattern Recognition. New York:
IEEE, 2006: 519-528.

[41 J5  E, PR DPUBER RATARITIE SH ). B
Mg TR R 244, 2015, 29(2): 113-118.
FANG Xuan, ZHONG Bocheng. Research on and
Application of Four-Rotor Aircraft[J]. Journal of Shanghai
University of Engineering Science, 2015, 29(2): 113-
118.

[5] =Wz, B4, £ 6, % . fMuhBu e €1y
e BT BUIR 15 R BEH AR (0], e S #2007,
14(6): 113-117.

NIE Bowen, MA Hongxu, WANG lJian, et al. Study
on Actualities and Critical Technologies of Micro/Mini
Quadrotor[J]. Electronics Optics & Control, 2007,

14(6): 113-117.

[6] DIJI. Mobile SDK[EB/OL]. [2017-08-20]. https://
developer.dji.com/cn/mobile-sdk/.

[7] HARTLEY R I. Euclidean Reconstruction from
Uncalibrated Views[C]//The Second Joint European-US
Workshop on Applications of Invariance in Computer
Vision. Heidelberg: Springer, 1993: 237-256.

[8] IRSCHARA A, ZACH C, FRAHM J M, et al. From
Structure-from-Motion Point Clouds to Fast Location
Recognition[C]// IEEE Conference on Computer Vision
and Pattern Recognition. [S. 1.]: IEEE, 2009: 2599-
2606.

[9] FISCHLER M A, BOLLES R C. Random Sample
Consensus: a Paradigm for Model Fitting with
Applications to Image Analysis and Automated
Cartography[J]. ACM, 1981, 24(6): 381-395.

[10] £ AH, Z8E, Ro0H, % LT RANSAC #RI

PLEL LiDAR %ot -t SR BRI (7] Ab Ry
W AKRFIERR ), 2012, 33(2): 271-275.
WANG Zhi, LI Huiying, WU Lixin, et al. Building
Outline Extraction from Airborne LiDAR Data Based
on RANSAC Model[J]. Journal of Northeastern
University(Natural Science), 2012, 33(2): 271-275.

[11] SCHNABEL R, WAHL R, KLEIN R. Efficient
RANSAC for Point-Cloud Shape Detection[J]. Computer
Graphics Forum, 2007, 26(2): 214-226.

[12] YANG M Y, FORSTNER W. Plane Detection in Point
Cloud Data[C]//Proceedings of the 2nd International
Conference on Machine Control Guidance. Bonn: [s.n.],
2010: 95-104.

[13] RUSU R B. Semantic 3D Object Maps for Everyday
Manipulation in Human Living Environments[J]. KI-
Kiinstliche Intelligenz, 2010, 24(4): 345-348.

[14] 2 5%, £ A, ZEfitte, % LTHLE LIDAR X
AR SR TS = S Ok (7] R B R 241,
2016, 35(4): 537-541.

LI Liang, WANG Cheng, LI Shihua, et al. Building
Roof Point Extraction Based on Airborne LiDAR Data[J].
Journal of University of Chinese Academy of Sciences,
2016, 35(4): 537-541.

[15] FUHRMANN S, LANGGUTH F, GOESELE M.
MVE-A Multi-View Reconstruction Environment[C]//The
Eurographics Workshop on Graphics & Cultural Heritage.
Darmstadt: GCH, 2014: 11-18.

(ARG 4R, BAIE)



