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Fig. 1 Flowchart of the Algorithm
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Fig. 2 Noises on the Normal of Surfaces
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Fig. 3 Planarity Constraint
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Fig. 5 Selection of the Optimal Image

BAIK B R 4 e AT R R 0 25 R o =
ST AN B s B P e 1 9 L i 4
W kA g H R AEBIR EIG R

N = — (5

1.2.2 REUEMKLF

KR s U 0 S0 AT i 7 o 7 T I % 18 00
T p RIERIH A 5. %4k HBTA o KF 0
S TOE (T A% T PR R B 0 7 56 I 19 4% 4 N
R WA B Lo & 9o KT 0L MW R
1E T 1R 52 4007 L o BN 5 005 S 0T 00 99 366 43
A0 A Sy — B R I R T L I R 7
W RGP R AR . B A K
Sl IV 149 85 B 5 A PP SR IS B AT SO LT

2 LIGHH

TR UE 3R R A R AR SCR
SWDC-5 WA 52 5 AR B R AT S 5 . A
X e 15 kg R rE 5% . AL A B.C.D.E 4
HEA 3 KR AR o X N LA BT
Y GIIE/HAEE) s S 2 Ry . XX
S ARIEAT Z AR5 DL 5 A B = TR
FH R R34 31 = £ 1 I A% 50 1Y , 4 Ay 038 B 55
f14 455 50 i

XF LGS = A TR AS UL M A ) =
TR ¢ BRI S 1.2 P i B ik B i A 4
AR R E TR B ] — 5K 1R AR 48 = 4
T — AN X R, X A = 1 B S B e
SR IR SAR SO B Z M X AIE TR EHET T
—HHEA R X AERK., B 6 BN =MIE
S S A 5 5 1] 6 (b) S AR SO ik AT — Bk
LI KRR B AR W =AU
T B E ) I R B R, T R 6 Ca) i
FALIE G ™ L T 6 (b) r [X 8 % 25— 30, M T
ST 7 TR R OB AR 4 Hl 4y R L 9 FUOE
YR ST R 6 A4 3% 2203 T T DL R

IERERS IE A L IE R IR AR . SR PR — A HA
60 000 A~ = T A B = F1 1B A% 15 50 7 S5 7 7
Py i T B 3% 2 X 0 R A7 et o i, 4
RWAR 1, A A SCT7 ik ] 8 5 AR B D
INBITBAS = S T8 SO 7 5 Y5 06 4 T X 46 i
Fir 3 A A AN LN Y 3 T L SR Y MR
JC A T T 2 1hT LA B 240 /N b ) 14 3 T SR AL

(a) "7 BRI BE AL S

B 6 KIRA TG 45 R
Fig. 6 Comparison of Results with and Without

(b) — BRI A DR AC 2R

Region Growing

1 REBEKGEERUEEILL
Tab.1 Comparison of Fragmentation Degrees of the

One-by-one Approach and Our Approach

=MEA MR =M THAE

" 5 0 K1 e
Sk <10 <5 =11 {H=

T B e
F IR

HaX #EEX EEK AEA
WA WA #SA% 5
BA =
ey 11755 10 766 9 640 5748 5.1
VRS
— B Y
R X3 909 541 457 216 66.0
KI5k

B 7 Ao B R T L g R B T R
Street Factory @A I #E 4T S0 WS A 45 2R . A
7(a) B H ), B 98 Street Factory %f 4¢3 i f7
TEEA B DA A AE SR R A B4 | 7
(b)\7Ce) 433 A [l —A~ = FA B I A% B R AE 38 A =
ST P 230 P B S N — 50ME 24 T S0 e S ) 2
SRS = AT R (1) SRR W 5 S a7 W R R 4
R 0 IR A K T R0 B AL 1 SO R R AL AR
I 1 — S0P 29 S SO WS 25 R AT 2 e .

3 & '

A SCHE T — TP BT X = 1 T8 R0 A% A5 R 1) J) 3
DX 3583 T — B 249 9 A SCER WA O 3 O T
JHAE 5 Street Factory S5 b B AR UE4T T4 HE
oY M — BOPE L RTINS A
TR 3 T W P O i 3 1 i MR 7 ) 1) 2 Wi JOBT A% 3
Mo 2SR B0 DX K T BRI H = A0 B I A A R L



541 B4 12 AR AR TR DX R T — B 2 WA = A AR R S A 1k 1603

(a) Street Factory b3 45 1

(b) BA = A TR 55

5200 o
(c) — VLRI SORLI I &5 R

K7 SO X L 2 2R
Fig. 7 Comparison of Texture Mapping Results

U M o3 ) Ry 20 A i B 04 X B 2 0 B — A X
pLEES TSN ER S S A TIPS SIS C Y LR I Sk <0
SRR BRSO R AL R B A B ROR .
A5 IIE T RS 108 BN A2 4% 1) S SR 0 B Y S UK
FEIRBEAT » LA B A 7] 2 040 1) 114 50 1 4 4 L 3
5 5 1 HLS R

2 % X #

[1] Zhu Qing., Xu Guanyu, Du Zhiqiang, et al. Review
of Oblique Photogrammetric Technology[ OL]. ht-
tp://www. paper. edu. cn/releasepaper/content/
201205-355.2012CR IR AR T . AL . 45, iR}
B i BARZEIRLOL]. http://www. paper. edu.
cn/releasepaper/content/201205-355,2012)

[2] Wang Wei, Huang Wenwen, Zhen Jiao. Pictometry
Oblique Photography Technique and Its Application
in 3D City Modeling[J]. Geomatics & Spatial In-
formation Technology,2011,34(3) ;181-183( £ 1§,
W, K. Pictometry M ARHE R BR T HAE 3
ey s h g R A L] %5 2 A HLfE B
2011, 34(3): 181-183)

[3] Szeliski R. Video Mosaic for Virtual Environments
[J]. IEEE Computer Graphics and Applications s
1996, 16(2): 22-30

[4] Li Zhijiang, Zhang Zuxun, Zhang Jianqing. Effec-
tive Method on Realistic Texture Rendition in Three
Dimension Reconstruction[J]. Geospatial Informa-
tion s 2004,2(6):34-36 (AYATL. SRAHR . 7K &1,
SR AR EL G — A O kL]
T2 ) {5 E, 2004, 2(6) . 34-36)

[5] Guo Ling, Wang Jianyu, Huang Yanyan. On Tex-
ture Mapping for Realistic 3D Reconstruction[ ] ].
Journal of Image and Graphics, 2007,12 (10).
1.881-1 884 (B3, FAET . MR 4. HELK D E
A S R LT B EE W)
2007, 12(10) . 1 881-1 884)

[6] Alléne C, Pons J P, Keriven R. Seamless Image-
Based Texture Atlases Using Multi-band Blending
[C]. 19th International Conference on Pattern Rec-
ognition, Tampa, Florida, USA, 2008

[7] Brown M, Lowe D G. Automatic Panoramic Image
Stitching Using Invariant Features[J]. Internation-
al Jowrnal of Computer Vision, 2007,74(1):59-73

[8] Zheng Shunyi, Zhou Yang. High Quality Texture
Reconstruction for Small Objects Based on Structure
Light Scanning System with Digital Camera[]].
Geomatics and Information Science of Wuhan Uni-
versity s 2012,37(5):529-534 AR S, J& . 4544
IR GEL A B A AL A /N A o B ek S B R (T .
RBUR 24« 5 BB E R, 2012, 37(5): 529-
534)

[9] Zhou Yang, Zheng Shunyi, Huang Rongyong,et al.
Face-wise Poisson Blending with Color Transfor in
Seamless Texturing [ J]. Journal of Image and
Graphics +2014,19(4) :512-519 (JE B, FBIF X,
SRR AR THA AN Bl G 45 5 (0% A2 9 1) JC 58 S LR
SHALELT]. hEE R EDE R, 2014, 19(4) : 512-
519)

[10] Gong Jun, Zhu Qing, Zhang Yeting, et al. An Effi-
cient 3D R-tree Extension Method Concerned with
Levels of Detail [J]. Acta Geodaetica et Carto-



1604 WDRE2ER - FE R 2016 4F 12 A

graphica Sinica ,2011,40(2) :249-255(ZBfR . R IK, rithm Based on KD-Tree and Clustering Analysis
SR SE ZE. TR Z M E WA =48 R W R5| 9 R [C]. 2012 Fourth International Conference on Com-
FELT]. 424, 2011, 40(2) :249-255) putational and Information Sciences, Chongqing.
[11] Yen S H, Hsieh Y J. A KD-Tree-Based Nearest China, 2012
Neighbor Search for Large Quantities of Data[J]. [13] Matei B C, Sawhney H S. Building Segmentation
Transactions on Internet and Information Systems , for Densely Built Urban Regions Using Aerial Li-
2013, 7(3):459-470 DAR Data[ C]. 2008 IEEE Conference on Computer
[12] Yuan Zhengwu, Wang Yuanhui. Research on K Vision and Pattern Recognition, Anchorage, Alas-
Nearest Neighbor Non-parametric Regression Algo- ka, USA, 2008

An Automatic Texture Mapping Method Using Local Surface
Consistency Constraint

LI Yuan' HU Han' XIE Jinhua® ZHUQing'® ZHANG Yeting' DU Zhigiang'
PENG Mingjun' GAO Shan'
1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote
Sensing, Wuhan University, Wuhan 430079, China
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Abstract; Due to the limitations of the accuracies in dense image matching and the factors of simplifica-
tion during the three dimensional mesh generation, enormous noises normally occur on the triangular
mesh surfaces during object reconstruction procedures . Furthermore, the geometrical and radiant
differences between images, together with the noises, cause the textured mesh fragmentation. Aiming
to solve this problem, this paper proposes a texture mapping method using a local surface consistency
constraint. In this mapping procedure, fragmented triangles are merged into a relative larger surface
with region growing, considering continuity and planarity. The regions are treated as a rigid surface
and mapped to the same image to relieve the fragmented effect in the textured mesh. Experimental re-
sults show that the proposed method is effective and the output has better consistency than industry
standard software such as street factory.
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First author: LI Yuan, postgraduate, specializes in the theories and methods of 3D reconstruction. E-mail: giser_liyuan@ whu. edu. cn
Corresponding author: HU Han,PhD candidate. E-mail: huhan19880715@163. com

Foundation support: The National Natural Science Foundation of China, No. 41171311; the National Science and Technology Support
Program, No. 2012BAH35B02;Sichuan Science and Technology Support Program, No. 2014SZ0106.



