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Development of a Self-virtual Eye Imparting Technique to a Visually Impaired Person
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People use visual sensation most among the five senses and acquire a wide
variety of visual information from it. On the other hand, unlike ordinary people, visually impaired
people cannot obtain information through eyesight and consequently their activity is greatly limited. In
this study, employing self-virtual view of a visually impaired person in various walking environments, we
propose a method of detecting, recognizing and trackin? static, moving and Sﬁecific moving objects in the
view. Also we propose a method of providing the visually impaired person with the obtained results as the
information on his/her walking environment.

In this project report, the proposed method is summarized, and their effectiveness is shown by the
experiments employing the videos taken in real walking environments under various weather conditions and
different time periods.




B X C—19,. F—19, Z—19 (tm)

1. AFZEBRAE S D =

LR B a2 DSOS, —
WNDOIEETRICERKROBRELEZ L7251 T
X7, 20O—F, HREEEOEIFITZ A
D EHIZHEEEZZ T TV, JEAESEE
B AEICR T D HERERA T, 32
ANDOWTEES O HFAEEOHR T, 90%LL 1
DIEFENN B ZVELT 5. iz, TOE)
FIXFE AV EDPBBRETH L. HREEHFO

IR ETIET 572010, BEROFER L 24,

NIEDBFTCORTRRTTa vy 712k
FRROL B O - B HEERN B
ARt Tng. Lanl, REEESEIC
X, TAORMESHEIZGERAK LS, [A
BINCERE LTEEYIC TS ), THANRN
DB D F, B 7R L CIEAMHIA
B WO RERD S.

—J5, RREEEMEN TGN D
FR, HWEZEHSERCH L5 %% T
MDIZLTHEMHIIZILY S< ONRBIRTH
4. Lz LZ22efhix, £nsss < #PH o
B Lot L22v, E-Wo BICiE, KE
TR DOEES, HEOV T a UEERICH
TR CTEOBERNEHL 20, PRk
EEIIHEEELS D, DED X RGS, &
WLZZY, BEICHFEL T ND TN TX
PERERS ) B OIFEIImD CTHETHD.

2. Lo HB

R ES 2 BT 572010, LESH—
AR— U OGE, SEEGEEMTA Y 7
Ny =7, 3RITHTARAREI RIS 23 8L b
SNTND., B AT WG %EBXRPIC AL,
FAICHES SNTMET 0 A7 LA B LTk
B O EARET DA, RFRIG PDA &
GPS NI ITE R &2 /A BB C, R EEE 1N HL
(EHI° H B9 ~D /L — k2R T & 5 A it
FIBRZ DT/ — g 428, £7-, RFID V
— =T —a— REFRH L, TOMEM
THETHLED, B 74 0=T REOH
HEEERAE VY AT DS BRBENEALT
W5, L, 2O - VAT LB
HEELICE > TUIELEA TS THS.
ARG T, HWREEENESETHIA T
O (B OEBERLEBE) 1o, EEWO
Bt & 70 2 A PHO BB IRCF IR, 72

575 « IEEFEOBBNCA A SRz M L

IO ORI IR E AT L, O ER
EFICER L CHREESICEET D8
MEBR%TH. ZOHRCEY, KRRz
WEBREDERE I AT La L Ba—X
(V=T 5T arta—XETgy
AT L) BN LTESTLHIZLICLY, HiE
BEEH X, L0 RENOBIAWVIEEIZTTH =
EWNAREL 72D AHINOBRICL T, D
HiliEoN) 7 7 ) — L) JHREER O
O ERORICERR T X, HREEZO
BALME - ZEVEOE (QOL) ORE:Dm LIZE
TAHIENTES.

3. WD IikE

AMFTEIL, ARBEEEDBITHICESET S
(BCHEE) H—D AT oM 6, &R
BRizh o EEDSE (BEWIK L BIEMIK) %
L, 5 O8I E O 21T 9
FEERBRERET D, 612, HITE V) BEITF
Erofic, EEHA~BET 53K A T
FUEME DB WA BB N H D2, b
DIAZERER 2 BT B BEN S 5 T2 D1
BREEF A OER D, 72T, ALAS
BIOHFRTHHIRMEHO DN ARZARH 7 o
— WO RFEREMIAE, ACEEIATD
g5 BEMR T 2 TEOBRREEZITH .

()& LR DR - FREkE
ATEREEIC I3k & 72 Fr i (A 72 iR,
R L 7p A WREE) NIFELTWVER, A
EEEDIMT 285G, 2D OWIKE R
HT 2 V0ERDH 5. AR TR T 2 FIEIT,
() BEWT A& & U B 356 DS TE RN G &
e E BTk ONBTHE AER, BIO
(@)BATHICHE LICHFET D EEY, BIHEE
g9 5 BEZECHMA, RN— NV EOFIEMIRE
Rt - Bk oxtHB LT 5.

(1) TlE, HoN7=mBIC ISV £fR
~OEHENE L, RO A N TH
1TE R G SR OME B D & ARk D
AR 2 A 0 A A, 15 D AT A AR IR
P B BIBL ST A D oy EE 2 e R L7 HOG 4F
WEEZRERHL, @Al E x5, KR
TIEM R RIR DG EAFAET D720,
F%BIZ X Randomized Trees ik Bl 25 & FHW
5. 2O0RME (BORMEEARS
MOSENEEZ S E LB REGEE) O
1% % FFH L7~ Randomized Trees ik7| 25 %
WIS 5.

(a2)TiX, Harris =—JtH&EHW
Tl EORSAREZRM L, LK B
(2 X0 e 2 E ) CREUR Ot s T
ATV, TER—FRMEHNTHAZ
DIEH)XT A —Z ZROFFHER D 3 KIT
a2 BST 5. FEEEDEZRET S
WITIE w2 D22 H U7 R &
TAHMLENHD. ZD7-% Graph Based
Image Segmentation % i\ "Ci& K D fEL
SENC L VBRSO LW GE RS E
FHFEIR) OHEE ATV, BTN
(ZAEAET 2 RS D 3 RITHEAE X 0 i
FRXZEHT D, IHIEHFELE
BRI & OREBEZ R, BELE KO
MeanShift (T & ¥ w1k EHEY b OREUR
WL 7 T 220 T ETW, #IEEE
YOI AERET D .

(b)BEME DR - F8akEE
BRIEEE P SEE A & EEHEDOME
BRIEDS e b m WK IR B R (JE P oA

1T%) Tha. TOREDEASITE DK



- BRI T <, A TE R Mo
TL DM EOBITEIZRA O H O
BELMETHD. S5, fTEOTFHEIL
NS EORMLEETH S.
AWFFETIE, A17H OB HITIE HOG HF%
.1 LN RealAdaBoost i&kBlgez H\ 5.
F7o, MTEORAIEREZESRT H72DIZ,
T —ABDO2—7 ) NEEEER OHTT
FOH (BfH) - S (BE) OAalF#R G2
%, 73 ODOFRMITHES L FH— ABOHE
115 . AW TE, B —A
&N, B ORTT — A ORI AER D
FEHL, BITEOAEE LTHRIETS.
S5, BT 4 FUBBIOE 7 L—
L& Ny B DRl 7 L— AT S - [A
— N DT ¢ R OHILEREICEH L,
BE T NOEE FmERE L, STHE
O E LTHRIET 5. REFZEICBIT 54
ITE O E1E, PREEZ OH LG
HREFASITED 45 FEZ L DF 8 HFMTH
5. F7o, A HOG R A IV CEEE O
MLERHICE D BRTEOHREZHEL, £
DEENGRAN, THOHEEIT.

()R EBEMMEORE - FBikis

HEAIEOF T, B A~OBEIDO- O
Wb LK FIH SN D OI3AAZ mgEE ¢
H5. ANHEAZEE O T TIIARRZ 7 v
—NEL B LTWD., K TIE, BE
BEWE O - 585 & L T(l)/3 & £ (c2)
BT o—ERET B,

(CHNADRHIZEB W T, ARAFZEIL,
Harris =—J #6452 O 7 Refgonids
H, L-K BRI L 2 2 Mk T 5
FHEUR OXINATT BB 21TV, B#E
7 MVERHT S, ROTBEINS bV
BIZL D BE R BEAEEEOR 21T
VY, SRR IS < HOG R 2
TREW RGO MELFE T L,
Randomized trees W T XA DR H %
1795.

(c2)# 7 v — D TlL, Harris =1—
TR L VR AR L, B
TS B LK BRI L 0 BEh_
ML %R & 5. RANSAC % W TR B~
cOT T N IATEREL, ZHDHD
FREUS 2 VTl A T OESHE 21T .
ik, BUNEEINEL THLEER
EHRET NVOMHNTE 5.

W, BIRYE s HEEEE TSR
HEL, AisiE (BEmE) ofhit%
1T9. SO NTZRIEDIRD & IR OHER]
Ty VHBIOBOMELEZR L,
EBEWMIE (Z72—) OBREEITS.

4. WFFERE
HOMEE N AT 2RO T@)F IR GRfT
ERWRE S L EE0®, Ei, Kok

=), (b)BEMIK (BFRSITE &2 08E
HH), (QFFEBEMIL (R, X7 1v—)
OB EIT, B TEORINEEZBEET 5.
K1IiRT L=/ AT72H
T TS L, ACEE I AT L
L CHATRBED MG 2 INET 5.

H

(@) (b)
B 1. WREERE : @FEROKRT, (b)HAC%E
AT DYLRIA.

(QF L EORHE - FREkER

KRz 72 32885E (), R 2 Kk (G
X, iR, &V, BHRELEY), Hird
BREHTC, (al) [ THEAEWT G 50 &
FEot, ROE#SOMIHER] T, 7
FRE OB, 32130 7 L—24, (a2) [FE
=y (AERE - BEHCHE) O/ EER)
TiX 4 FEOMM, 3615 71 —L4%,
HOZEE D AT EHTHRE L.

(al)DFEERICEA L T, B 2~ 3 I[244T
FREWT R SO & 55 D a0
FERO—EERT. K 8 137 SHEME N
oW, BIS A CEEE I A Z MEV T
LA EIITEIAH HBA OB TH
L. BRI, ROORDIRER, &
BOENERE BT ZRT. £ EE
WomHERO—HAER 4 1R T. AR
WMo RIIFAORTREN T
5. 728, Ko RENIR R OfRE %
R WMEEFEBR T, HITE RN IE S
B & BEREER ORI - RS, Eh
FIEIEEERER 84. 2%, 98. 4% &\ 9 fiE 5
NELNT-.

(@D FEFRIZ DN, FERO—FEK 5
WoRT. R % [FX(a), BEE OB
fEIk (v o fElk) % (b), MR SiuiokE
T (ReiEil) Z (R, Mofe
RKEMZRER Of%E 2 7~ 7. FEESERR T,
B =) OFBLR LA RITZ NN T
81. 5%, 75. 1% & W\ D fE st Sz,

(D)BEMIE L 2 DREFROMR - 58/ ER
R p X R, £9), R HEH
WRORRA RFEBRET (A7 —Va v
DETRWES, A7 v—Ya v n4ED
L5 L BITE OBNERT 554) T
R S LI FEOBGO S 5, RO



H70 B TH K O &2 B TeEt 1688 7 L
— LD E W CTHEORIEEIT . &
ITEDO NSO BIEM LA 7 V— 3
YHAELLIGEOFERBG O AR 6
(QUZRT. B THE ORI R O TH
DR 15 H OGRS R A R ()12~ T.
B D EREDHA T OFR RS S, (R TR
Wi EicFrans 1D xFR— Amois
B« HERRTH D, S5, migs Lo
BRI NE, P é REaoRENTI T, Pt
EICR T CRRENEZETIISRITEOY
£, SOITRNPRRAOHET TA] 720X
B [C) IR « FHEOHIERE R 2T
IS DR ST B B TR O R A TE
HTHD.

FHmIC 31T 2 B TE BRSO EH T,
%7 L — ATHRITHEBEM O BB R
(recall) ¥ X Nl &3 (precision) 2332
0.5 X DL AT TE PR S iz &
T 5. WG EOBITERE (JE 3247 44)
WZxt L, HMTEBORIE], TR-—4517T
FHOBHE |, [HBTHEOET MO
B, DMTEOHFEORMRE], TRA -
FHEOHIER ] X ZNZE N 60. 5%,
88. 9%, 64.0%, 15.5cm, 89.0%& 727,

() EBEMEDRRT - FERREER
(R EREBEMK L T 5545 T
%, B 5 FEEE, REW R OREEIC X
D 10 FEEOMGE (K7 V—2 3 UHRAEL
WS, EECMEmIC L DA v —
Va UNEL DS, NALSOHER D
BAAET BHEA) 3 1762 7 L— A% W
TFEDOKIAEZIT->T-. BEBIIMED
g O —# 2K 71287, K@)
MEMIC L AT I V— a9 VBT 58
B O, E7-0)THERE - BT
kB F I N—2 a3 BT BEEORH
FER AT, RIFRRRENIR I SN
BT ML THY, KEOOPIIHRE SN
FEEREIMIR (N2) ThHDH. KIEC
X0, BEWAGE BEEE) BLO
FI D DA DB D8 A O H R I
FIEI 94. 59K N 80% T~ 7.

(% 7 > — %k EBBMIKE T 55
AL, B2 EERE, KL ORI
(BR - &HD) 1, 36 fEoBE (B
311 7L—2A, K177 7L—2L4, X
I —DBRBFIET Dt, 27 —¢&
—WEFNFET DG, X7 — - —
RE R X ORITENEFELET D 50) &
ANWTH 7 o—0RE1TH. MG ER
DG O—E AR 8 [ToRT. (a)l LA,
) I OBETH Y, % k1) IZBHE
MR ORISR TRk TRR LT
5. EA (kDT Z 7 — DR T
HY, FROOPER IO E EEICHRT
[TAXI] EERLTWS. BB GERR
DOWHRE Z 7 o —OlERIT, FhE

FVER 90. 5%, 84.8.% L9 FERNES
ni-.

(@) (b)
2 ST A BT AIE BHEHR L & (5 B 0 o
RAFERO— (WX : @FFES (RO
B, OFES GO,

B 3 BATHERWT G SRR T & {5 SR8
RoO—H (FX, B7ATMENHE). &
B 5 &k DM TRR.

4 BATH MFERRR A R O—E (29 ).
1% HEOMTRR.

(©
X 6 & I FEE YRR AR O —E (&9 §F) ¢
(@) fg, (b)FE Wik O (B 7 i),
(C)FREE W it e (Fok pEIER)



@ (b)
K 6 BT8O NENEO%ENL, 47
—Va UNELDLGEORFEDO—E (I
K) :(@EEE, () AR EFAEEHRO
FERRE R (A — A OH)E & B — N Bk H
=GR ER - KA - THEOH)E) .

(b)
K7 FrEBEWE (NR) ORISR O—5
@R, thEFIcL A2 F I V—Ta URAET
LG OBRERER OkBOF), (b)ZY,
Bt BRI DA 7V — 3 N EL DS
B ORHFER RO .

(b1) (b2)
X 8 HrEBIMIAs (¥ 7 —) ORERERED
—H0 ()&, (b)), (xL)BEEIRER bk
BORE) ORISR , (x2)% 7 —0K ks
B RO RO L FERIZ TAXT & £R).

AL, AR A T B R REER O
H OSSR E L TR TREZRHR L, £ 0
Tz = — W (GREREER) (SRS 5 Heffr
DO TH 5. RO EIZENO 2
22— XAV a USBETEEITHOIL TV,
F - EBRSE T, BREGICB W CEMF
N, KIFEA~OEOELRHZ 5. 5%
DR, HoN-RiE R e T HEEHRE L
THRRREERICRMET 2 2 2L 0, Rk
EXOIREFAN —BILN Y, T2
L, RO QOL) 2 kkEkicm b4 sz b
N T 5.

5. ERFEERMmLE

(WFFEREE . IR 4R M ORISR |2
ERN )

GdEREamss) GG 14 )

[1]Sakai, R., Tan. J. K., Kim, H., Ishikawa, S. :
“Detecting pedestrian and extracting their
attributes from self-mounted camera views”,
International Journal of Research and Surveys,
ICIC Express Letters PartB: Application, Vol.7,
No.2, 279-286, 2016 (&7t A)

[2]Kumano, T., Tan. J. K., Kim, H., Ishikawa,
S. : “Traffic signs and signals detection employing
the MY VISION system for a visually impaired
person”, International Journal of Research and
Surveys, ICIC Express Letters PartB: Application,
Vol.7, No.2, 385-399, 2016 (& #iA).

[3]Kuwata, I., Tan, J. K., Kim, H., Ishikawa, S. : “A
method of detecting salient regions employing global
and local saliency”, International Journal of Research
and Surveys, ICIC Express Letters PartB: Application,
Vol.7, No.3, 555-561, 2016 (&7 4).

[4]Ahsan, M., Tan, J. K., Kim, H., Ishikawa, S. :
“Spatio temporal LBP and shape feature for human
activity representation and recognition”, International
Journal of Innovative Computing, Information and
Control, Vol. 12, No.1, 1-13, 2016 (£#iH).
[5]Ahsan, M., Tan. J. K., Kim, H., Ishikawa,
S.:“Human action representation and recognition:
An approach to histogram od spatiotemporal
templates”, International Journal of Innovative
Computing, Information and Control, Vol.11,
No.6, 1855-1867, 2016 (& #HiH)

[6]Panca, M., Tan. J. K., Kim, H., Ishikawa,
S. : “Temporal analysis for fast motion detection
in crowd”, Journal of Artificial Life Robotics
(Springer) ,Vol.20, No.1, 56-61, 2015 (% 47).
DOI: 10.1007/s10015-014-0195-4.

[7]Qian, S., Tan. J. K., Kim, H., Ishikawa, S. :
“Comparing effectiveness of feature detectors in
obstacles detection from video”, Journal of
Robotics, Networking and Artificial Life , Vol.1,
No.3, 184-188, 2014 (& #if). DOI: 10.2991/
jrnal.2014.1.3.3

[8]Kuroiwa, M., Tan, J, K., Kim, H., Ishikawa,
S. : “Avisualization system of scaler stroke motion”,



Journal of Biomedical Soft Computing and Human
Sciences, Vol.19, No.2, 19-26. 2014 (#5552 47).
[9]Morita, S., Tan, J. K., Kim, H., Ishikawa, S. :
“Multiple-window bag of features for road
environment recognition”, Journal of Artificial Life
Robotics, Vol.1, No.2, 160-163, 2014 (& #iH).
DOI:10.2991/jrnal.2014.1.2.13.

[10] Boudissa, A., Tan, J. K., Kim, H., Shinomiya T.,
Ishikawa, S. : “A saliency detection technique
considering self- and mutual-information”, International
Journal of Biomedical Soft Computing and Human
Sciences, VVol.19, No.1, 65-73, 2014 (A#5).
[ ks, v Ya—oA, & T, &K
TR, )l BB “MEHOGHHEE: & kA ol
THHRAE W NRHNE , A A AT A TNT
TYA VAT NFREE, 168, 15, 67-14,
2014 (&EHEA) .

[12]Jung, H., Ehara, Y., Tan, J. K., Kim, H.,
Ishikawa, S. : “Detection of a bicycle in video
images using MSC-HOG feature”, International
Journal of Innovative Computing, Information
and Control, 10-2, 521-533, 2014 (&7 A).
[13]Boudissa, A., Tan, J. K., Kim, H., Shinomiya T.,
Ishikawa, S. : “A novel pedestrian detector on
low-resolution images: Gradient LBP using patterns
of oriented edges”, IEICE Transactions on
Information and Systems, Vol.E96, D-12, 2882-2887,
2013 (#£7%4). DOI: 10.1587/transinf.E96.D.2882.
[14]Qian, S., Tan. J. K., Kim, H., Ishikawa, S.,
Mori, T., Shinomiya T. : “Road region estimation
and obstacles extraction using a monocular
camera”, International Journal of Innovative
Computing, Information and Control, Vol.9, No.9,
3561-3572, 2013 (& HiA).

(Fa®E£) G 13 1)
[1]Ahsan, M., Tan. J. K., Kim, H., Ishikawa, S. :
“Boundary aware regional contrast based visual
saliency  detection”,  Proceedings of The
Twenty-First International Symposium on Artificial
Life and Robotics, 258-262 (1H 20 H, B-Con Plaza,
K47, 2016).
[2]Sakai, R., Tan, J. K., Kim, H., Ishikawa, S. :
“Pedestrians detection and extracting their attributes by
a Self-wearable camera”, Proceedings of The Tenth
International Conference on Innovative Computing,
Information and Control , 4 Pages (8 H 22 H, Dalian,
HH[E, 2015) .
[3]Kumano, T., Tan, J. K., Kim, H., Ishikawa, S. :
“A method of traffic sign detection from ego camera
images”, Proceedings of The Tenth International
Conference on Innovative Computing, Information
and Control, 4 Pages (8 A 22 H, Dalian, H'[%, 2015) .
[4]Nishimura, A., Tan, J. K., Kim, H., Ishikawa,
S. : “Detecting a taxi from a video for visually
handicapped people”, Proceedings of SICE Annual
Conference 2015, 89-92 (7 H 28 H, Hangzhou,
[, 2015) .

[5]Gu, T., Tan_J. K., Kim, H., Ishikawa, S. :
“Human detection based on salient region”,
Proceedings of 2015 Joint Conference of IWAIT and
IFMIA, 4Pages, CD-R (LH11H, &b, &%, 2015).
[6]Nakashima,Y., Tan, J. K., Kim, H., Ishikawa,
S. : “A pedestrian detection method using the
extension of the HOG feature”, Proceedings of the
Joint 6th International Conference on Soft Computing
and Intelligent Systems and 15th International
Symposium on Advanced Intelligent Systems, 1198-
1202 (12 A58, EFs=#, AL, 2014).
(71 Ve, v Pa—oA4, & F&, f
JI BT “H ORI X DT ERI & £
MUK < B TEROMIT | H2T[E A 4 A
F U e T 7 DA« AT LEERAER, 15-16
(11H15H, BERAY:, HE, 2014).

[8IfER; &K, v Va—IA4, & F& #
JII BB “H A A TGN D DAE AR
DR, F2TRANA T AT 4 I - T 7Y
A AT LNFEEEEYR, 13-14 (11H 160, BN
K, R, 2014).

[9] Ahsan, M., Tan. J. K., Kim, H., Ishikawa, S. :
“Histogram of DMHI and LBP images to represent
human actions”, Proceedings of the IEEE
International conference on Images Processing,
1440-1444 (10H28H, /~U, 7T %, 2014).
[10] Ahsan, M., Tan. J. K., Kim, H., Ishikawa, S. :
“Recognizing human actions using histogram of
local binary patterns”, Proceedings of the 2013
IEEE/SICE Int. Sympo. on System Integration,
54-59 (12 A 15 A, [EFR=#EYs, #H7, 2013).

[ 11]Ishikawa, Sh., Tan, J. K., Kim, H., Ishikawa, S. :
“3-D recovery of a non-rigid object from a single
camera view employing multiple coordinates
representation”, Proceedings of 2013 2nd IAPR Asian
Conf. on Pattern Recognition: Recent Advances in
Computer Vision and Pattern Recognition, 946-950 (11
H 5, v U =RV 20 —HE, Wi, 2013).
[12]Qian, S., Tan. J. K., Kim, H., Ishikawa,
S.,Morie, T., Shinomiya, T. : “Classifying 2D and 3D
objects on a road employing the road plane”,
Proceedings of SICE Annual Conference 2013,
1689-1692(9 H 16 H, 4 EKF, 4k, 2013).
[13]Boudissa, A., Tan. J. K., Kim, H., Shinomiya
T., Ishikawa, S. : “A novel saliency measure using
combined spatial redundancy and local appearance”,
Proceedings of IAPR Int. Conf. on Machine Vision
Applications, 2882-2887 (5 H 23 H, SLanfiE K%,
5B, 2013).

(Z Dfh)
N A
http://lab.cntl.kyutech.ac.jp/~etheltan/

6. WFZEHHA

(D) B RS

& Va—27 4 ( TAN, Joo Kooi )
JUN TR « KPR TP 9ERT - HEHdR
MEE%HS: 40363395



