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Social Barrier-free Street View System
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Abstract: We proposed a street view system for wheelchair users in which wheelchair users gather road in-
formation themselves, and by sharing such information, road information can be confirmed before going out.
Specifically, information from various sensors on wheelchairs is gathered as social barrier-free information,
and barrier-free street view is created on demand and sent back to wheelchair users. In other words, we
developed a social barrier-free street view system. In order to publicize this system, it is necessary to apply
pixilation processing to panoramic photos from the viewpoint of privacy protection. However, the accuracy
of pixilation processing in this prototype system was insufficient. In this paper, we propose a pixilation
processing method of panoramic photos and show the evaluation results.
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Fig. 1 Consept of social barrier-free street view system.
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Fig. 2 Overview of BFSV system.
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Fig. 3 BFSV prototype system.
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Wi 21T o 72, FliCh 2o TE, EBOHEKTFIH
B0 b L RIGERERTT OB CFIAREL, 7 Z
N—FES, BERE, EEEELI—Z) TT— 5 UE
AT BRI T B E A G CEEHi 24T - C
Who BRI, N IYBRE 44 BUIIBWT, 15
DX FRBE|ZE A 218 Ik L THEBRH AT E 500
FHii % 4T o 72,

AR R Z R 1 IR, MR E LT, KA 0.448, 7

9 Haar-like J## 5 v

Fig. 9 Haar-like feature classifier.

£ 1 kSR [OpenCV ]
Table 1 Evaluation results [OpenCV].

LS EEES F {H

0.448 0.477 0.462

OpenCV
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AT 0.477, FAEAT0.462 £ 7%V, OpenCV @ Haar-like
Y iR 2B T, T R 2155
nNCTwihoiz.

5. EY A VNEBHAEORES LU Z O
LEES

OpenCV @ Haar-like $55 M as & F 72 R T,
T GERERIE R EON TV o220, /8 I7E
BHOEYA 7 WIS EDOWE 217> 72, BAMIZIZLTO
MET & AT 2 72,
Bas 18 9 < BEHEO
Mgt 2 0 BRI 2 5 NiRib~ O

BRl 1B L OREF 2 1220 ToREMZ LT I2RT.

5.1 /X/ 7 <YBEDERE

X 10 DX ) AN FTIEEIZBWT, WD AP
RENTBY, ToL) RYNOFEAEICLY, BEREITIC
KM BGEDDHDH. TDXH %N FTIEEIIH L THE
M a2 mge & 5 L2 DVICRET 5.

RETHEEZE 11 1R, 9, /8 IXEEZHRT
SEIT A, FOBK, BEILIN) FRBEE LA AN
THEGTA. T XD, WHENO Ry L) A
TELDo T2 ANWIBNTHERIATRRE 22 5.

OpenCV @ Haar-like F5# 5485 2 AV 72 AR 120 L
TIREFELHEM L2550 R LR 2 1ITRT. Z
B, FHHICBWCIZ 428 & FEkD/S ) I EEEZFIH L
TEMli 247572, fEHRL LT, FIEDO FAPHERTE /27
B, ) IREHDEREIENTHILEEZONS.

5.2 BEEMRHD S5 AMIREADERE

VAR, HEREEHA S S D AICIIEREE SR TS, £
& D, WS L L TB Y, YikkE:
MAZ AR BV TO R EH T T L. RIFFEICBW
T, 794N VREOBE P HEICEF A 7L Z G
CERHMELTWEY, ERlioT Tu—FDUAHIb A
WO T Ta—F b ENTH L. HEhL, Nrigl
WHECTHNIE, B SN AWERIZEN A 7 WE % ji§

BEEHTO EEHTO |
Ryh Rih

10 FMIICE L 72Y ) T <5
Fig. 10 Panoramic photo that failed in face detection.
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R THE
1
Ea -

EREANBATRE

11 BRI L7228 ) 9 BEAONE

Fig. 11 Measures against panoramic photo that failed in face

detection.

® 2 GHEKR [OpenCV + /3 7 GO EA, |
Table 2 Evaluation results [OpenCV + Concatenation of

panoramic photo.

OpenCV F ERTRS F i

(A 0.442 0.509 0.473

CEWX)TIANVRENEBTEL O THD. &
72, oD LRENSRADES I ETE LA (BF
I, BEOWH LMD W E) dEXOND D, TT
AN UARFEDOBLT A B A MICE T ER T S AR A
WMThHrrEZONDL, L2LEDS, Bt A0S
WIBFTOEIZIZBWTIZES A 2D HOLEEIRE LR
HZEbERONL. ZOBRIE, TTANVIREL
RTSEDML—FFTERICH D720, RVATLILE
TIRAREV) HEEZBL T IANVRELERT LS
LEL7, O ML= FFTHRICOVTOREIESHD
ML L7ow, — /T, RESEME (MPHZEL) I2EoT
&, FERIBEREC R 280 EZONE. hERL, K
BESMIC LD X T BEIZE D EARHE 2 53560
HoHizOTHAH, FHENWE K L72HE1C, ATBIZA
DRTVDOIEETH 5720, N O S RESx
LTHEMTHALEEZOND.
RIFFECIEAB O AR 2 BEEST 5 72012, ) TV
5 A 2P EKH YOLO (You Only Look Once) [14] %
Wz NI OB EEEEAT 2 4T - 72. YOLO (X CNN (& A4
A2 —F Ay NI —2) VYRR T LT
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& 3 FHiifE R [YOLO]
Table 3 Evaluation results [YOLO].

K EEETR S F fiE
YOLO
0.986 0.991 0.989

® 4 FHERER TYOLO + 7%/ 7 X BEHOHES ]
Table 4 Evaluation results [YOLO + Concatenation of

panoramic photo].

PR F fig

(fEA) 0.986 1.0 0.993

YOLO iy

ALTHY, EHEB L OEHETOWFRBEILSTTETH 5.
%P, WEIIZBWTIX, YOLO O4AF HP [14] TZAR
ENTVELEHBERAET IV (HA) 2FH L CTEHEZ1T-
72, ZOFBFEAETIVIL, PASCAL VOC F— 4% t v
I (PASCAL VOC2007 & PASCAL VOC2012) [15] & H
WTHEHEINTWS., YOLO IZ22W T ORI, SCHk [14]
R Ehizwv,

AHfiFE R 2R 3, |4 IIRT. K3 1IN IVEERE
HAE L WA ORHEfERTH Y, £4 138 I<vEFE
EAEE LG AOFEERTH L. B, FlIIBVTIE
4.2 fi L kDS S<BE MM L Tl %47 - 72, &
RELT, FHITEHAMRBHEZRL Z L TE L.
F72, N IXBHEHOEER T GAEICBWTY, i
LA LB L CFED LA TE. Lo T
N IREBEEOEREB L Ao Ta—F1E, K
AT LIIBITEHBLEHE LB A 7 A FEBT 5
IZTHMTHELLEEZOLND.

6. BHYIC

Kem LTI, FEZEOWINFTTITRE - Lz, ik
MR BTG L&l v s 0ERE Y — 2 v
NYT 7)) —ERELTEL, Ay TF~Yy FTNY T 7
J—A M) — b a2—%fR L CEBETHHEIC7 41— F
N9 ITBEYATFL, bbb, V=¥ N T 71—
AN) = 2=V AT LE/HNLT.

—J5, RYATLOREICHIz->TIE, TIA NN
DERISH B3 T <EENIx L TESA 7% i § S5
BdHhb., LrLeDXL, TUbNIAT VAT LIIBITAE
YA ZIHII TG BEIMGFON TR o770, B
bz flE L7224 7Bk RE L, ZORHEiZ1T -
7o RERE LT, RREFBIARY AT 2B 5 HENME
RHE LB A 7 HAERT L) THEMTHL L
ERTIENTE.

SO L LT, RO TIEOBRE ST O NS,
TN ATV ATFLIIBWTIE, /S IYBESRE S
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