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Abstract: VTA (Visual Travel Aids) are devices used for addressing traveling difficulties of visually
impaired people. To develop VTA for guiding visually impaired people to blind sidewalks, a method
for blind sidewalk image location was presented based on machine learning recognition and a marked
watershed algorithm. The algorithm located blind sidewalks by combining offline training with online
recognition and segmentation. First, a blind sidewalk image was pretreated by converting an original
image from a camera gradient view into an aerial view based on the plane equation of the blind side-
walk. The pretreating eliminates distortions. A Local Binary Pattern (LBP) descriptor then extracted
the texture features of the aerial-view images. An offline cascade classifier trained through Adaboost

recognized the blind sidewalk based on the LBP descriptor. The cascade classifier recognized the aerial
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view image online and roughly identified the blind area. The recognition results were then morphologi-

cally processed as markers to obtain the exact segmentation of the blind area through a marked water-

shed algorithm. Finally, the segmentation results were used to locate the centerline of the blind side-

walk. The algorithm was validated on the VTA.

walk localization achieved 95. 44 % accuracy with

The experimental result showed that the blind side-

an average speed of 8 frame/s. It exhibited a high ac-

curacy rate while satisfying the real-time requirement, which are the necessary conditions for accurate

3D localization of blind sidewalks.

Key words: blind sidewalk image location; perspective transformation; image recognition; image seg-

mentation

1 7]

WA R A E R RS BR, K E
2010 A ARG E AW S 585 A8k 1 263 T b E
NEHmEY 700 11, 2R FEARZHEE.
TR E A BREE 5 NG T RN A B
e EEERGA AT AT AR R R AR R BRI T E A
WA, BES 2 E RN PR B E F
B, B AE A A R B BRI B B e, Tk
AN B MG EH R S TR, B THY
N 55 b AT T XA A B A
B ot BN B A AT i
A DB A AT PR ) Ik S AR R T RE Y
N TSEHE A A R A AT R E
HIE 2R B 5 T B AL T RE v A G 4

H 18 B E AL B 1 7E 1R800 2 #) H B
FH T8 DX, O B IBOCH i B s P 2R R T I Y
I =R A/ AR 3 L S N PP O = B =R AL
B Ay EN AT T A RO 2 B SO
P BN o #EEE . BE RSB gy ikt
bR R RGB KGR 7 4 3] Lab 5 HSL Bl 8 %5

) 47 SR 0 A o 1 MR 3 1Y B (X R i R
Fror & B e 5 IE X, I%07 1 BE B M i TR A
YT I8 A 23 1) A B 5 0 R AR JC k& T
515 X AR AR O . SO R ZE b
18 77 ikl e K R LT TR L I A O S T 1k
IR S B R AR AT SR AT TR I A A
Sy E T XK. %007k B A R, RO R E
IO AR A S DR ARLATS R ff R 15 T8 5 9 S X O L
JEAR IS B R 0 1) &, A SCHRCS J5 1A R =
X7 2 BT BURE T R R R L (H S
PEBCZE  ANBEF] T IE AR R 28

R T RS2 bR NP R OR o  R RE
R A SO I8 B A BURFAE % 4R H T —Fh
HTHLA T SR B #NE E R GE LR
V5 I R VR AT 1 R BOR A ATR T L ik
JEE A 5 B v R S BRI R S AR OR
2 HERABZA
TAEAE 3 D s SN G A5 AE ARG I 7 ¥ 4 o 5 X
Y 546 00 FH A PR TS 0 T 5 1 A e . ELAA
AR R AR 1 R .

IEREA PG
3% J"Hﬂl{ii})’?‘ﬂ: L, PSR UEREPERs B '{2
$ 40 S (LBP f§ik) (Adaboost 5 ) B/”
2
Uik s N e
TS e
LT s 71 S a LG 3040 K I B T EPTEL NI 57 o8
T - UIfn)m. .,” ?v o bRid4r K quﬁfii AR }ﬁf
e gl U A X S5k 4380 X 45k S il
K1 I E LR AR

Fig. 1

Algorithm flow chart of blind sidewalk location
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Tab. 1 Statistical table of the different blind sidewalk on recognition rate and recognition time
S8 5% LT RN Ui B E AW R % S/ 5
HATHEA G G251 HIE 1 150 143 95. 33 0.126
2 150 144 96. 00 0.115
3 150 147 98. 00 0.122
5 ATEE 2 50 E 1 150 141 94. 00 0.121
2 150 144 96. 00 0.118
3 150 140 93. 33 0.124
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Fig. 12 Location results of blind sidewalk in application test
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