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ABSTRACT

Stereopsis—based Self-location Perception Technologies

for the Visually Impaired

by Kyoung-Ho, Kim
Advisor : Prof. Sang-Woong, Lee Ph. D.
Department of Computer Engineering,

Graduate School of Chosun University

In order to maintain the daily life, many information are required. One
Of them is, the visual information which is standard for decision making
in daily life. Thus visual information is very important and, if unable to
obtain correct visual information, Daily life will have very devastating
effects.

The biggest inconvenience for the visually impaired is, walking as a
normal person, they also need the other information to walk properly,

current position, direction and vision are important factors to identify

-V -



the risk factors.

To suppose solution for this problems many studied are going on in a
variety of ways. the aim of this paper to is to develop stereo vision
based self locating technology using GPS information, for a position
selected by user/candidate.

A stereo vision system is a three dimensional spatial information of
surroung environment, in addition the color separation technique is used
to separate the different objects, through this technology surrounding
object and risk factors can be easily determined.

The most important element of this technology is to identify the location
of skyline, which use the matching information extracted from surrounding
and in this way the traffic signs can be recognized. This technology can
be installed for the visually impaired persons to recognize Braille blocks
so that they can follow safe pedestrian path.

These techniques which are based on the information extracted from the
environment is used in a system where a comprehensive self reasoning is

per formed.
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gl 2= OO ?IX =8 20 € 2ie Ush &
Table. 4.1 &JES <18 2 HOIH(ME ¥ &2
a4FAX
No. 8 5 22
Az d
Q-0 7 35. 1444130807 1942 126.92168404769897 235
1
w2 35. 1443187708 1244 126.92496567964554 154
A F 35. 1445688014894 126.92498981952667 50
2
Toly 2 35.144540289258025 126.92504346370697 72
Eez ] 35. 14489120833382 126.93066269159317 280
3
BRAMBLICK 35. 1450249583306 126.9305419921875 335
TWORLD 35. 14547899439605 126.930845081806 18 237
4
FamilyMart 35.145770692619514 126.93094700574875 328
Sl Ry 35. 14563471312663 126.93043738603592 206
5
olo] ot 35. 14559084872564 126.93053662776947 172
Tomato 35. 1457663061878 126.930091381073 158
6
Ean]| 35. 145882546548 17 126.92987 143993377 269
THE FACE SHOP 35. 14621372100423 126.92930281162262 166
7
FamilyMart2 35.146158890889374 126.92918479442596 238
A 35.14518948835858 126.92854642868042 248
8
=] R 35.14515439664771 126.92868858575821 144
SYuAE 35.12911809509335 126.91091626882553 199
9
ZIuk =] = 35.12914222539891 126.91113084554672 102
2o g o} 35.12817042653047 126.91125690937042 78
10
A2 Gokat 35.127799692077886 126.9113239645958 149
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Table. 4.3 AtJ| ®IX =8 20 L 2t
A <X =3 {X
No. QXHM)
A= a5 A= 35
1 35.14455125550206 | 126.92487448453003 | 35.144536070400228 | 126.92485969558049 2.15
2 | 35.144375795420416 | 126.9248878955841 | 35.144367550671196 | 126.92490851242009 2.08
3 | 35.144904367769726 | 126.93061172962189 | 35.144902411796167 | 126.93059915395158 1.16
4 35.1456040080484 | 126.93105697631836 | 35.145610279127723 | 126.93104724305171 1.12
5 35.1457663061878 | 126.93050444126129 | 35.145782860054155 | 126.93050964234277 1.89
6 | 35.145000092248524 | 126.9300565123558 | 35.145885544560005 | 126.93004320565421 2.01
7 35.14622688022631 | 126.92028940057754 | 35.146230086364376 | 126.92929873128094 0.91
8 35.14523773943637 | 126.92864030599594 | 35.145225026428871 | 126.92863661634446 1.35
9 35.12018609866337 | 126.91095650196075 | 35.129183079012599 | 126.91093864467335 1.65
10 | 35.12815068331815 | 35.12815068331815 | 35.128141078782726 | 126.91111883882130 1.71

2.5 T

Fosition Errar

Distance (Meter)

Experiment

Fig 4.1. /Xl =& 2X iz

_45_




S
o0

=]
Ctel

10~50M0il

It

76}
ol

by

o)
ulo

0

Y

ol
1)
Kk

HIOIEHZ AtEE= GPS

e

Il

o]

AHOb 2= &Kl

=)

&l

o

Rr

<0
R0

i
iy
RO
I

ok

9]

A0

ok
{0
ioll

00

ol
b1l
10

Ju

T
i

Ui
0l

>

Ok

o

<l

o]
KO

ol
TH
ol

1l
o0

I
110
ol

P

3

He o A

1o

Ol2h dlun!

Xl

Ol ZUE dluo= T JI

0

KiJ

H
OF
R0
J
&3

ioll

QX= 0.91 ~ 2.15M2 E2 1.60M OICk.

o)

U
()

JJ
3

o3
<+

oll
ol
o

JU

KiJ

_46_



XNSMX AHAL HI&E I8 XII9IX IS Ji=2t 0l &8 AIAEO0 CHol
200t & 7= AIZEele Iy 2 28 2 2HE 2X0)| gt
SHeZ HAPIt ML RULCE.

S0 Ot JI201 &= A2 @M Aele fIXE #elote Aot ddut
NS aalsh AEH0A Ktalel 8 fIXIE ol A2 e 8= €011, 0l
£ 2Xob)| flold=s B2 A+ 200

2 A70AeE 2dAl /I8 HE S FH XEXH &8 FE2EE =0 A
ot & S8 Ja0l et 3XHE B2 2AES oAU

Fig 5.1. 3Xt& B2t =4
el AHdR Jtoliet AIABS Sott &EE HelX=E SotH =8

el HelE =dotALt.

rig
o

Fig 5.2. HelXl&%

_47_



tOd Mean-ShiftE OlEst MatJlg Al
NZHHOI8S 2ot RULCH.

I

[wtd

IS)

[9)

==Yo DINE

I
—

s

= { S MRl
SR B 4 T 2Um
= - AT = = S =
U oF g5 o5 o o < % __:_ W ® AT O
° TR TR Ao R
o rrtoas = 3 _ ! 0 = =
DM oBmW mow Su B S5 3
RO o 8 M W 0 = 4 R
R0 s Ok iy ) M_“__ o Mw y O
= Do o Wy o g & s <y .
of &ﬁwmoﬁ B U w3 oz °
) " 523 = G = = o O R0
0RO W Kl _ o3 A

[ m <F KF TV 0| ol o ~ H <
< 1o JJ B 5 = M og S B o RO ol
gy owa Lo Sew S o =
% = = _| ol 0- pE— H._LI = by —_
,.Ar._ e _WM < OF om_ o2 t M < ._.NH._ TTR:Y ME ._Mx =
W mos ez, U =2 Mo
s S WR g g 28T wA L s g
< RO m < 5 & = 6 <l A U <N ..+ ©
— Tl mu e wo o 5 5 _ =R n &l a1
N -SEC c %z P pra T
& momommomn#xﬁo____% uuolna s = <
c KF . ok O <4 S = b %0
= ic My 0 X T AN . 51 - ol -
ok = . - o ioll X B0 .. O = 5 =
L R = pd 0 R0 = K8
™ K = o of S g R < = B S
- R = R0 = Mo K < S o Z
o o a2y ~ o w3
- B T waezx™ 2 8Z
T T Ewowowdy, M car 2 *3
S EREA i < o OF = W
ok H <l = %0 Wy =5 oA
ma__oMﬂ%mo s 5 = S @ . R
=< 0 o ._Mw S o W T~ - W_.M, ™ = E.__ _._ma_
+m%Ao__wa_Em+x49Hu__:__oC
0. = O B R Ao g Y
% - om 4 fill U+ = % 53 T o2 o o

S R0~ D0 W 1o

_48_

JdelB=2 A
tCtH.

0

e

2Lk,
H&0l Z

t

ts40l

tH



(8]

1]
K
Mo
e

Ol2E, “AlI2&MRS st BEHREI|=,” USRS S ==X,
MI322 , HM3=, pp. 40-53, 2005.
N. Molton et al., "A Stereo Vision-based Aid for the Visually

Impaired," Image and Vision Computing, Vol. 16, pp. 251-263, 1998.

S. Shoval, J. Borenstein, and Y. Koren, “"The NavBelt - A
Computerized Travel Aid For The Blind Based On Mobile Robotics
Technology,” " |EEE Trans. Biomedical Engineering, vol. 45, no. 11,
pp. 1376-1386, November 1998.

|. Ulich and J. Borenstein, “"The Guide Cain-Applying Mobile Robot
Technologies to Assist the Visually Impaired,” " |EEE Transactions on
Systems, Man, and Cybernetics—Part A:Systems and Humans, Vol. 31, No.
2, pp. 131-136, 2001.

J. Borenstein and |. Ulrich, "The GuideCane-A Computerized Travel Aid
for the Active Guidance of Blind Pedestrians," Proceedings of the |EEE
International Conference on Roboitcs and Automation, Albuguerque, NM,
pp. 1283-1288, 1997.

S. Tachi, K. Tanie, K. Komoriya and M. Abe, "Electrocut— aneous
Communication in a Guide Dog Robot(MELDOG)," IEEE Trans. on Biomedical
Engineering, Vol. 32, No. 7, pp. 461-469, 1985

S. Kotani, T. Nakata, and M. Hideo, “A Strategy for Crossing of the
Robotic Travel and Harunobu,” Proceedings of 2001 |EEE/RSJ
International Conference on Intelligent Robots and Systems, Vol. 2,
pp. 668-673, 2001.

J. Rentschler, A. Cooper, B. Blasch, L. Boninger, "Intell- igent
walkers for the eldery: Performance and safety testing of VA-PAMAID
robotic walker," Journal of Rehabilitation Research and Development,
Vol. 40, No. 5, pp. 423-432, 2003.

=

, A|2¢

L))

oS 28t =s8 HEE: Opentyes,”

| X, XM18&, XM9=, pp. 31-36, 2000.

A ox

04 i
Jor0x

o o

oz
Jor o
=

fol

b

=

’
=
T

oo

D. Comaniciu and P. Meer, "Mean Shift : A Robust Approach Toward
Feature Space Analysis," I|EEE Transactions on pattern analysis and
machine intelligence, Vol. 24, No. 5, 2002, pp. 603-619

_49_



[11] O1&Z, OlAE2, "2 ZEt LEZX HAS 0188 Adtoletel HE
Jg,” st=ZEI0ICIo=tal =AHst=Ual, M13d, M2=, pp.29-32, 2010.
[12] 2402, s&, L0/, XEEl, "B 23 QL 26t
A" SFXsSAIAEESS ZHS=U S=2H=2d, M18&, H25,

pp. 227-230, 2008
[13] d&=, 0142, “AHH A JIgt EX 28 E&,7
St=2EEXMelss FAHst=Ual, M17&, M2=, pp. 766-769, 2010.
[14] Richard Hartley and Andrew Zisserman, "Multiple View Geometry in
Computer Vision," Cambridge Press, 2nd Edition, 2003

[15] David A. Forsyth and Jean Ponce, "Computer Vision, a modern approach,"
Prentice Hall, 2003

[16] D. Scharstein and R. Szeliski, "A taxonomy and evaluation of dense

two—frame stereo correspondence algorithms," International Journal of

Computer Vision, pp. 7-42, 2002
[17] http://vision.middlebury.edu/stereo/

[18] Gary Bradski and Sebastian Thrun, "Segmentation and Grouping," Lecture
note, http://robots.stanford.edu/cs?223b/index.html

[19] R. 0. Duda and P. E. Hart, "Use of the Hough transform to detect |ines

and curves in pictures, “ Communs Ass. comput. Mach. 15, pp. 11-15, 1975

o

[20] 2 &, “AIZEHS st AXNBE AMAE IHLY,” Jounal of Korean
Society od Design Science & HMl 73=, Vol. 20, No. 5, pp. 217-228

[21] Shoval. S, Ulrich. | and Borenstein. J, "Robotics-Based
Obstacle-Avoidance Systems for the Blind and Visually Impaired. NavBelt
and the GuideCane," IEEE Robotics & Automation Magazine, pp. 9-20, 2003.

[22] Cardin. S, Thalmann. D and Vexo. F, "Wearable System for Mobility
Improvement of Visually Impaired People," Visual Computer journal,
Vol .23, No.2, pp. 109-118, 2007.

[23] Gonzalez and Woods, "Digital Image Processing", Addison Wesley

_50_



o] & 32 A

ol
~

E
= | =
| 2 o

| — c

= n ©

3 =~ 23
| < 5l 8=
= o=

30 ol o>
=8 _ 4l SS
| e | ! 28] o2
S | W o = | =
= ._Du. (0] e |w “—
o || 8Kl =
SR 8L

i g® g

iy 8|F 32
)| = S Sn
e | 5|d 25
0 Ar 2= %8

22~ 8%

m_a_. __o._ (@) .T.A.o... % m
[0 A |~ |Arer 5
TR RE B
L -
%ﬁgugw_s S

o R Ylin B0
SIEIRE:{

il

. 0H

) —~
e ol Tor ofn o
X r =0 B% do
. s st ,ma o = )
,_Wom o o el 0 el
# ﬁm o Mm W G O
i B ) <
= o5 LT
ﬂ o o) ﬂAI‘._ —_ O_E o HL
WA_.O . N Mf_m \_Iww.l‘_ \OIL O
N SO TR
= e X 1) W Lo
1W__r0 . \JII., EL - m. O#U _
<) XD um o = X
o T ' RO~ -
—_ | X o/
R T g ® o &
—_ Ol
BT B N h gl
pu ;OU T OO — ° _—
e M o o ®WX
e B ] NI R o
PGB FW NI T g
X o wWED R e _x
fuy of X Boo) © o 2%
o) Ao ~ I o x
oE TRl A T g
e iy PL o=m H P
L.,dl L._voLo NI NI £ T~ @
B P PN e WX oSN &
Rop EX TR P
m ﬂ% Pk e T g
—_ = e T )
TR %1}%3 ) ﬂ
U Ry AT DN o R e i
i M T T e
KT o B g o R ey A g 40

- _— =
RN FEHTE X 5B o N Mg ™

S N e - N e R

SHW =T

cE(0)  wH(

Foof

2011 11¢ 30¢




	제 1 장 서    론  
	제 1 절 연구 배경 및 기존 연구  
	제 2 절 연구 내용 및 범위  

	제 2 장 시스템 개요  
	제 1 절 소    개  
	제 2 절 시스템 구성  
	제 3 절 관련 기술  
	1. 스테레오 시스템 
	2. 3차원 공간 분석 
	3. 색상별 분리 
	4. 스카이라인 검출 
	5. 표지판 검출 및 인식 


	제 3 장 자기 위치 추정 및 점자 블록 검출  
	제 1 절 자기 위치 추정  
	1. GPS를 이용한 위치 추정 
	2. 센서 데이터 획득 및 교환 
	3. 종합적 위치 추론 

	제 2 절 점자 블록 검출  

	제 4 장 실험 및 평가  
	제 5 장 결    론  
	참고문헌 


