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Real-time Detection and Tracking of Road Information for Outdoor
Vision—based Robot Based on Improved Otsu

LU Peiyuan, WANG Jianzhong, LLUO Tao

State Key Laboratory of Explosion Science and Technology; Beijing Institute of Technology, Betjing 100081, China

Abstract The detection and tracking of road information are the basis and prerequisite of environmental exploration and autonomous
navigation by mobile robot. In view of the complexity of the outdoor working environment of the robot and the variety of the outdoor
illumination conditions, a suitable and novel way of real-time detection and tracking for outdoor robot is presented. First, the video
images obtained from CCD camera are preprocessed. Then the Region of Interest (ROI) is extracted and transformed into the HSV color
space. The edge information of the road image is obtained from the ROI by using the improved Otsu algorithm. With the anti—jamming
ability of the Hough transform, the region where robot can pass through is shown. Finally the weighted Mahalanobis distance
discrimination method is used to track the passing area. Experiment results show that this algorithm enjoys a good performance in the
detection and tracking of road information in outdoor environment in real-time.

Keywords outdoor robot; road detection; road tracking; improved Otsu; Hough transform; weighted Mahalanobis distance discrimination

0 3= 5T B A 5

BT OLGE I % S F AR 5 B R T AR AR R A AR IR
RS S ALAs A SE L F R PR VT N A A A &
SMHLER N TARIREE AN [F) T 28 A i 32 A A g AL T8 B 3 058, —
f 22 o AR S5 R Al %, B A 7 2 R I Y G A B O
AR Z T 22 0 | e 10 45 GBI 3 SR U 3R BE A2 %, ¥ b v
IS 52 R K S8 B 52 0 o5 3 i DX R A S B DX 3 i 43
AARIKAERL PRI AIF 72 28 A0 BRI T8 % A RS 0 -5 B B 8 A T A

WA B . 2010-09-10 ;4% = B #7.2011-02-22
AR BEAFERARE L ELERE A EAERMA (ZDKT08-05)

B TH AL BE BT DA~ ) PR A g | Xl 37 5 R
rh L1 2 A TR ) % o ) X (R 2R i 208 A
PRI, DL e 3 55 10 4 Jm) BI04 5 R ) G 615 B
L RS I PR B A 1 7 1, Shotton®$2 H T texton—layerout 15
PRFE I 454 Boosting J7ik, AR T Z 5P UL
BIPE R) R, A 37 55 J 3 5 b i i) i RUR A B s L (H
SRR AN B IS M 25 18 A A1 4 A9 15 B, . Huhnsid

YEHRA: B3R, MEAFRTAE AT ARX BN EFR AL, BFE2H :skylend@})it.edu_(:n;iﬁ?(ﬁﬁ?ﬁ’?%),ﬁ*ﬁfﬁ%ﬁ@79 ERAMBARLK,

SHBEAWMRREK BT cwjzwang@bitedu.cn

Bl 58



] jcmik

##5 2011,29(08)

538 32 (Articles)

I IR AR AR AN 7] 7 55 20 ) Bt 0, 4 I {1, 3 77 SR FH 25k 1 0 0
B 7 6 A R b SR R AT A 2 SE B TR R B e 2k
U, AE R SR T, T B A5 R AL B S 8 S 2 DX ek vt
H AR 5 EAT BRI B 3 5 4 U B A v R
X 3 /D 72 G Ak PR ] Fauqueur™ st 43 1) B A0 i i) JCI0E A
B, R R SIET A4 AE 3F A7 M 1] DX 3 B B 0 A i A% 4%, B AT
THRPER TR R AR, B AT R EE 3 58k T 1k 3 i
T B B e VA P RS B e

A SCHE T — Bl T A A A B ST e R R Y
2, S A B R i T F) S B X SR (ROT) I % Ak HSV
B0, 25 0] (9 RIS, R Ja 5k i ik 1) 1 6 7 1 43 B0k 3K A5
R 205 B R BT T P68 7198 (19 Hough ZE 445 1
T AT ) T AT X S SR AR T G B 2 i) ik R g T
AT I, 120 vk R A AR E S IR A A U0 T S A S MRS B
PO 55 IR AR A SR TR R A I 1 BT

TRICHS V%5 1]

CcCD
b FREOB X — (1S3

WA E G

¥

| Houshii L | gepmarpnn o | REsRESH |

| e D e | B £ || i ) 8 3 |

B 1 EEigitineE
Fig. 1 Flowchart of the algorithm
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Fig. 2 Extraction of the region of interest
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Fig. 3 Images before (a) and after (b)
morphology processing
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Fig. 4 Extraction of the Hough lines
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Fig. 5 Comparison of the detection results
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61 I



] jcmik

538 32 (Articles)

B S 2011,29(08)

SCIEACE & TECHNOLOGY REVIER

6 it

AN T — G H T = MR I PR B b B S A R
W55 R B P A9 3R el AR BT TET (%) JER R DX, SR S 1
Otsu 5% 1 Hough 75 #5800 T8 5 X 38k, I FH o AN 25 [
S 0 ok RSB DX e, S 4 R 2 T SR e 0 T M A T
FP I [ DX 3 LA R S IR Sy A T R B O g ik BN AP AR T 16
ot P61 52 g 3k 8, R AR SR T S A A, S B R B

% % X #f (References)

[1] X5 #. 25 JE N8 B4 AR 25 M AL B B U0 O I B 5 D). KA 3
MR %, 2007.

Liu Zihui. Study on recognition algorithms for UGVs on unstructured
roads[D]. Changchun: Jilin University, 2007.

[2] Shotton J, Winn J, Rother C, et al. Texton Boost for image understanding:
Multi —class object recognition and segmentation by jointly modeling
texture, layout, and context [J]. International Journal of Computer Vision,
2009, 81(1): 2-23.

[3] Huhns M N, Mendoza B, Ruvinsky A, et al. The JIDOKA system for
multiple —sensor terrain classification [R]. USA CSE Technical Report
TR-2006-13, 2006.

[4] EBE, BEAZEE, 4% [ % 36T R0 3 X8 A SR = R0 ). b

20114k TREH B AR B 2E R 2 WL

E Jp: hERL LTRSS

LT 4], 2008, 13(8): 1594-1600.
Wang Lu, Lu Xiaoxia, Cai Zixing. Journal of Image and Graphics, 2008,
13(8): 1594-1600.

[5] Fauqueur J, Brostow G, Cipolla R. Assisted video object labeling by joint
tracking of regions and keypoints [C]. 2007 IEEE 1lth International
Conference on Computer Vision, Rio de Janeiro, Brazil, Oct 14 -21,
2007.

[6] Kapur J N, Sahoo P K, Wong A K C. A new method for gray—level
picture thresholding using the entropy of the histogram [J]. Computer
Vision, Graphic, and Image Processing, 1985, 29(3): 273-285.

(7] RS, AR, 3T HAR . #5585 L) i B EE R A Sl 1 F 3 Ok 1],
NHEHE, 2010(2): 52-54, 60.

Qu Kunpeng, Zheng Liying. Applied Science and Technology, 2010(2):
52-54, 60.

[8] Tarsha—Kurdi F, Landes T, Grussenmeyer P. Hough—transform and
extended RANSAC algorithms for automatic detection of 3D building roof
planes from Lidar data [C]. International Archives of Photo grammetry,
Remote Sensing and Spatial Information Sciences, ISPRS. Espoo,
Finland, Sept 12-14, 2007.

[9] ik, F#FE. ZI0geit /(M) Jbat: B2l i, 2002.

Yuan Zhifa, Zhou Jingyu. Multivariate statistical analysis [M]. Beijing:
Science Press, 2002.

(FrE%HE A®W)

iF ). 201145 )H127—29H
1| | B 1Y L

sk (DA SR R R 2 S 0 AP TR 2ol TR SRR EERE (255049)
{# EL: 0533—2786896, Hi J{54i: aent2011@gmail.com

1] hE: hitp://icae2011.sdut.edu.cn

FThEPEEREAZEATTS

ERES

AfiE): 20114E4H16—17H #h&. BN
. FEMRES

L WBUH:

E () maBE. MAEH (HE) . FERSHT. FEEESEHREAR. HRH®

B R BLERWBARE,

[3E: www. cstt. org

Bl 62



