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Outdoor Image Segmentation and Depth Generation Based on
Geometry Complexity

REN Yan-nan' LIU Ju'” YUAN Hui'® GU Ling-chen'
(1. School of Information Science and Engineering, Shandong University, Jinan, Shandong 250100, China;
2. Suzhou Research Institute of Shandong University, Suzhou, Jiangsu 215021, China)

Abstract . The paper presents an image segmentation and depth generation algorithm based on geometry complexity which is
applied to outdoor scenes. Firstly, the angle statistical distribution of main lines in the input image is calculated and then
the outdoor scenes are classified into four geometric categories. Secondly, the input image is divided into many small re-
gions using the mean-shift segmentation algorithm, and then these regions are merged into three big regions based on the
scene geometry category results. Each big region is in coherent depth distribution. Thirdly, a depth map can be generated
based on the geometry segmented result and its standard depth map. Experimental results shows that proposed method can
obtain an effective image geometric segmentation and meanwhile get a depth map with better details and more close to the
true depth information of the scene.
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Fig.3  Flowchart of the proposed system
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Fig.4 Image segmentation based on geometric complex
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3.3 KRR I, (d) FIRARIERAFHREER . 7E(b) SR

Ui S R R A R, AT L 13 14 G EIAR T, a E KEURERR 5, 6
T B PIRMREAR S & A SR ARk B 6 IXUER T IRIG i 2 AR A3, T IR A
R T AR Hodr, () IR AR, (b)) R THIE XK. M () FIRN(d) 50 aT LI 3, 53k
GIRERRILER, (o) FURMKIEFE 13130150 [1B]BIE T 12 M Rndk, BARE T2y



%5

TEHEAE <% R AL SR BE 10 2 A1 55 P8 o B R B 2B i

537

PR GO TRBE AT, {5 243 X 5 A 2 8 R Y K5
TR L TR B — SO AL K, i R 2™ AR B0k
R 22 , HL AT RE-S BORH 48 DXIUR] 19 % B2 (H AR LA i
Sk AL DR B IR TR RS A TR I 5k 1
B AFAR QB DX IR TR AR AL ) S A, ARAT I IR [

i
4 Zig

RSP T — ol ] T 28 S0 37 5t 1 3 T LA
SLTRBE R R oy FV RV L LR IRk o SO R TER
RER Iy 2 S5 32 2405 RS T A S ) =
Ay, B2 B AR TR RS fl. B, dad A
Brh ERABR MG A =5 N T 50
JUARTES R AL D DUl S 7Y 5 SR ), AT meanshift 73
FVF A A B ) 22/ 1 X, I KR
Gy JLAMT 45 K 28 BDRE G 88 /) 1) DX sl il 45 ) R
23 N AR SRR T = R ) X3, e i 4K 4 1t
FILCRIG BB A LTSS M IR B g2 R 3R
WS EA RN, & B IER A TR0
e e R B R AB AN, Rl a1 R p A AR IX
SR TR S AR B JE S, B v T TR IR R A
XTI B NG wE S N5, 2R LR
R B A BE G o0 A 92 B L AR 25 F B 1
IR TR AR SEE S B 5 3 5 9 2 T LA S 2%
4 T 5 0 1 O AR A5 A A% 1) TR L TR, 5 0 I ik o
TAR .

S ik

[1] Fehn C. Depth-image-based rendering ( DIBR) , compres-
sion and transmission for a new approach on 3d-tv[]J].
Proc. SPIE 5291 ,Stereoscopic Displays and Virtual Reality
Systems XI. San Jose,CA,USA . SPIE,2004 . 93-104.

[2] Guo G, Zhang N, Huo L, et al. 2d to 3d conversion bhased
on edge defocus and segmentation[ C] //IEEE International
Conf. on Acoustics, Speech and Signal Processing ( IC-
ASSP), Las Vegas, NV, USA, 2008 2181-2184.

[3] HeK, Sun J, Tang X. Single Image Haze Removal Using
Dark Channel Prior [ C] // IEEE International Conf. on
Computer Vision and Pattern Recognition (CVPR), Mi-

(5]

[9]

[10]

[11]

[12]

ami, FL, USA, 2009 1956-1963.

Palou G, Salembier P. Occlusion-based depth ordering on
monocular images with binary partition tree[ C] //IEEE In-
ternational Conf. on Acoustics, Speech and Signal Process-
ing (ICASSP), Prague, Czech Republic, 2011:1993-1996.
Palou G, Salembier P. From local occlusion cues to glob-
al monocular depth estimation [ C] // IEEE International
Conf. on Acoustics, Speech and Signal Processing ( IC-
ASSP) , Kyoto, Japan, 2012, 793-796.

Saxena A, Sun M, Ng A Y. Make3D: learning 3D scene
structure from a singlestill image[ J]. IEEE Trans. on Pat-
tern Analysis and Machine Intelligence, 2009, 31(5):
824-840.

Mohaghegh H, Karimi N, Reza Soroushmehr S M, et al.
Single image depth estimation using joint local-global fea-
tures[ C] /IEEE International Conf. on Pattern Recogni-
tion (ICPR), Cancun, Mexico, 2016:27-732.

Mancini M, Costante G, Valigi P, et al. Toward domain
independence for learning-based monocular depth estima-
tion[ J]. IEEE Robotics and Automation Letters, 2017,
2(3): 1778-1785.

Martinez-Uso A, Latorre-Carmona P, Sotoca J] M, et al.
Depth estimation in integral imaging based on a maximum
voting strategy[ J |. Journal of Display Technology, 2016,
12(12) :1715-1723.

Hoiem D, Efros A A, Hebert M. Geometric context from
a single image[ C] // IEEE International Conf. on Com-
puter Vision (ICCV), Beijing, China, 2005 :654-661.
Nedovic V, Smeulders A. W. M, Redert A, et al. Depth
information by stage classification[ C] //IEEE Internation-
al Conf. on Computer Vision (ICCV), Rio de Janeiro,
Brazil, 2007 .1-8.

Jung C, Kim C. Real-time estimation of 3D scene geome-
try from a single image[ J]. Pattern Recognition, 2012,
45(9) : 3256-3269.

Lee H, Jung C, Kim C. Depth map estimation based on
geometric scene categorization| C] //TEEE The 19th Korea-
Japan Joint Workshop on Frontiers of Computer Vision, In-
cheon, South Korea, 2013.170-173.

Rafael C, Woods R E. Digital Image Processing[ M ].
3rd ed. Prentice Hall, Upper Saddle River, 2008.

Comaniciu D, Meer P. Mean shift: a robust approach to-



538

L 34 5

[16]

[17]

(18]

[19]

[20]

[21]

ward feature space analysis[J]. IEEE Trans. on Pattern
Analysis and Machine Intelligence, 2002, 24(5) ; 603-619.
Vincent L, Soille P. Watersheds in digital spaces: an ef-
ficient algorithm based on immersion simulations [ J].
IEEE Trans on Pattern Analysis and Machine Intelligence,
1991,13(6) :583-598.

Sumengen B. Variational image segmentation and curve
evolution on natural images[ D]. Barbara Santa; Univer-
sity of California, 2004.

Ning J, Zhang L, Zhang D, et al. Interactive image seg-
mentation by maximal similarity based region merging[J ].
Pattern Recognition, 2010, 43 ;445-456.
BRI, P A, AF. SEnS 3DV R G Hr i ] RE AU
M2z i PRE R B i [T ], {55 4b 3, 2012, 28
(4) :565-571.

Wu Fuqgiong, An Ping, Li Hejian, et al. Fast Depth Coding
for Virtual View Synthesis in Real Time 3DV System[ ] ].
Signal Processing, 2012, 28(4) :565-571. (in Chinese)
WRIOR,, XA, 2227 . A 3 4 Ry SR i R S AR
W], 55 403,2013,29(10) :1307-1314.

Chen Kunbin, Liu Haixu, Li Xueming. Virtual View
Synthesis Using Generated Global Background[J]. Jour-
nal of Signal Processing, 2013, 29 (10) :1307-1314. (in
Chinese)

Kailath T. The divergence and Bhattacharyya distance

measures in signal selection[ J]. TEEE Transactions on

Communications Technology, 1967, 15(1) :52-60.

EEEN

E¥M 0, 1977 4, WMKH 2
No INARKRE(R R 5 TR L
FgEAE, 5207 1 O PR AR BN AL
ML

E-mail : yannan_ren@ 163. com

X3, 1965 AR, AR
No INRKRAFER S TR
AR U, BT 07 1 AR S Ak B £

E-mail ; juliu@ sdu. edu. cn

T OB B, 1984 A IR T
No WIARRAEfE AR S TR B,
P57 160 S RRA s 2 A 2

E-mail ; Huiyuan@ sdu. edu. cn

PuiE R L, 1994 AE A I AR I T
No INARRAEAF BB2 5 TR 2 el £
e . WHFETT o 2R R | &R AL
WA,
E-mail ; lingchengu@ 126. com





