o300t oo

oot oo gobud ooobd

U o



HRN

godbogobugbdgboobbuoobbooboobboboobbuooboo
gboogobbooobuogbboobuoobbouoobbogboobobooboon
gbogobuodgbbboooboobbuoobbodgbbbuoobboobbooon
gboogobuodgbdubbodgbooobuoobooobooobuoobbooboon
gbogbooobugbbouoobobuoobuobboobbooobuoobbooboon
goobudgbbogboogobuoobobobuoobbooboooboooooboon
gbogbobuogodgbobuoobobuoobbooboobobuoobboobboobn
gbobogbodbbgdboogobuoobbuobuodobbodbbooobooboon
gbbbuoogobboood

gboogobogbbogbobbogboboobbooboooboonoobboo
gbogbbodboobbodoboobbooboboobuoobobooboooon
gboogogbbodbogobboobbooboobbodgbooobooboon
oobogboobooboobbobboob Bhbooboobobo10bo0o00bo
gboobudgbbogbooobuogbuobuoobboobooobooooboon
gbbbuoogobbbooodgbbbooooboo

gooooobboboboboboboobbbbbbbbbbbobbboboooogoao
gobdodboobbobobuooboobbooboobobobboobooboon
goo



010
1.1
1.2
1.3

020
2.1

2.2

030
3.1
3.2

040
4.1
4.2

0s50
5.1
5.2
5.3
5.4

060

HRN

gooo

gooo

goooo ..
gooood .

gogobobooooobooogod

goboboogon
211 GSvOO
212 GSvVOO
gobobooon

I
gobobooooooboooobooog ..
gobbooooboobobooooboboog ...
I I

221 0ODOOOO0OO0O0OODOOOOoOOOOOOoO0 .00
222 0O000OO0OO0O0O0obOOOOOoOoOobobOOoOoOoOobobooboog ..

gaon
goooo ..
gobboood

00000000000 BScanner

ooooooon
Reporter O O [

goooo ..

g

11
12
15

16
17
17
17
18

23

25

27

30



4.1
4.2
4.3

5.1
5.2
5.3
5.4
5.9

5.6

BScanner DO O OOOO0OO0O ... ... . 13
BScanner OO OO . . . .. .. 0o 14
Reporter OO0 . . . . . o o o 15
QL:O00000000000 ... e e e 20
Q0000000000000 D0DO0O0g ... oo 20
Q:000000oooboooooobooooooooooooo .. ... 21
Q400000000 DOO0000DOoOOo0o0oDooDOooOooo ... 21
Q00000 OoOooooooooooboooboOoOboOoboDOOOoOoOOn

OO0000000 ... . e e s s s 22
Qe:00000ooooooooooboooooooooooog ... ... 22

i



U O

41 ODOO0OO0OOODOODOO

5.1 OODOOOOoooon
52 UUDOUOO0ODLOO0ODOO

I I P

1ii



10 Ui



010 00 2

1.1 O0Oogod

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0D000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
nfiululn

000000000000000000000000Google Street ViewD0OOO OO
000000000000000000000(1))20000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000 Google Street View 0 0 [
0000000000000000000000000000000000000000
00000000000000000000 [3)[4]5)6700000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000

1.2 00000

ligbooobgooboboobobooboobobooboobobboboon
gbogbogoboooobobuogbboobobboobooobuoobbooboon
gboobodoodg

gboogoboobbodgbogboobuoobobuoobbooboonobuogboo
00000000000000000 0000000000000 ODODOODDOOO
gbobobbooogobobooooobbboooobobbboooobbobbooad
gooobbbbbbbbbbbbbtbobouoduuuooooooooooooon
gbooooog

1.3 000000

gbooboooobooboooooboon
20gggbobbuoooobbbooobbboooobobosoobbbuooobobn
000000000000 bO0000040000000000D00DO0 BScannerd O
gbobobogstobbbououbbbuooogbbbooogbbobboooobbbod
goboboooobbbogebbooooboboooobon



20 Ooouottdbbbottdbobootdd



020 O000b0Oooogbbbooodn 4

gboogoobbodbooobogobuoobboobbooooboobooboo
oboboobooboobobooboobobb210b00bOobbooboobo
gbbbooggbbbooobboooob220bbuogobboooobbooan
gbbboooobboboood

21 UO0oboboobbotobobogbboobbogbbogbon

O000000000000000000000000Google Street View(O O GSV)
goboboooobboboooobon

2.1.1 GSvVOUOUOUOOoOoooooobbbbbbobooood

GSVOOO0OOO0OD0O0000000000000000000000 [1@2)R0000
000

Richard 0 [1]0 O CrossingGuard 0 0 0 0 00000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
GSVOOO0O0O00O0000000000000000000000000000000
0000000000000000000000000000000000000000
0000000011 000000000000000000000000000000
0000000000000000000000000000030000000000
000000000 0.050000000000000000000000000000
0000000000000002000000000000000000000000
0000000000000000000000000000855%000000000
0000000003000000000000000000000000

Hara DO [2]000000000000000GSVOOOOOOOOOO0O000000O
0000000000000000000300000000000600000000
00000000000000000000000040200000000000000
00000000000000013,3790000010,18900000000000000
081%0000000000000000000000000

Hannah 0 8]0 000000000000000000000000000000O0O
0000000000000000000000000000GSVO0000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
(00:11530000:14850)00000000000000000000000000
0000 (ICC=070)000000000000000000000000000000



020 O000b0Oooogbbbooodn 5

gboogbboobuodboobbogbogbboobooobboobooboon
gbbbuooobobboooobobao

2.1.2 GSvVOOOOOOOobObOOoOoobooobbooobo

GSVOOO0OO0OO0OO0O00oooOooOoOooooooooooooooon [@)o]11pzoo
Ooogo

Dragan0 90000000 GSVOOOOOODOOOOOOODOOOOOOOOOO
O00D0000000DO0OO00D00O00 Zebra Crossing Spotter U DO D ODODOOOOO
0000000000000 0000DO0oo0oooooooooooDoooooaon
O00000obOo0ob0oboobobooboobooooobo GSvoooooooo
0000000000000 0000000000O00000O0000000o00D0gn
000000000000 00000O0000O000O000O000O00O0O000O00DO0O000
GSVOO0ODOOoOobOo0obOo0obOoobOoooDoobooobDoooDboooDbooboon
O0000o0o0oboobuoobobooboobobooob o0 booboDoooDbO
0000000000000 o0o00oooooooooooooooooooooogn
Oo00o0ob0oobooboooooooGSsvooooooooobuoobuooboobo
OO0 GSVOODOOoO0ooOoooDOooboobooooboooooobooooooog

Jn0 (100 0000000000000 O0O0O0O0OOOOOOOOOOOOO0O0O0
0000000000000 0DO00DO00oo0oo0ooDooooooOoooOoooOoooo
o000 GGSsvOoouoooooobooboooobobooobooobouoooooo
0000000000000 0o00o0D0bO0ooooooooooooon

Robert O [11)|0000000000OOOOOODO(CV)OUODDODOODODODOOOOOO
O00000000000GSVODO0ODOO00OD00D00bO0oD0o0D0OO TohmeOOOOO
OO00000o0oo00ob0obDoboob0o40000b0ODbDO 10860 GSVvODOO 403000
0000000000000 000000DO00DO000O000DOOo0ooDOoooDOoogon
0000000000000 000oooo00uoooD B»O0O000oDooogoo
oo0oodoo

Andrew O [12]00GSVOOOOODOOODOOOOOOOOOOODOOODOOOOOOO
0000000000000 00000O00DO00DO00O000ooOo0oOoOooDOogon
0000000000000 00O00DODO0DbO00oO00ooDOOooDODODbOoObDDOOoDODbDOD
OO000000000000000O000O00O000DO0DO00DODOo0oOOoOooDoOogon
Oo0oboooobobooboobobooobobouooboboooboboo3sbonoog
O00000000000000D0000 60.2%0 80%000000022.3%0 60%00
0000000000000 00bO00O000oobOoO0bOoO0oDbOO0oDbOO0OoDOOD
O000GoogleDODOODOODOONO GoogleEarthD 3DOODODOOODOOOOOOOO
0000000000 0b00O00bO00ooO0oooO0oooODOoOoOO0obOOO0obOOOoDOOOD
OO00oO0Doooon



020 O000b0Oooogbbbooodn 6

22 JO0goboobboobbooboboobogbon

221 000ObOOo0oooobbbooooobbod

00000000000000000000000000 [3)[45)67oo000000
WheeLog![13] 0000 0000000000000000000000000000
000000000000000000000000dal (3000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000

IBM Sidewalks[5] 00 0000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000Carlesd 40000000000000000 IBM Citizen
Sensing 0 0000000000000000000000 IBM Breaderumb0 2000
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
000

JorgeD [()000000000000000000000O0O0O0O0O0000000O0
0000000000000000000000000020000004000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000

000 ([7]00000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000

222 QJUub0bboooooobobuoooobobbuoood

0000000000000000000000000000000 [14][15][16][17][18]
ooooogo

Catia0 [14]0 000000000000 0OOO0OOOOOOOOOOOOOOOO0
O0000000000000000000000000000 mPASS(mobile Pervasive
Accessibility Social Sensing) 0000 0000000000000 0O0OO0O0O0O0O0OO0O



020 O000b0Oooogbbbooodn 7

gboogobodbogoboboboobuoobbooboobbodgbooooboon
gbbbuoooobbbuoodobbbooodn

HebaO (15|00 0 0000000000000 CO0O0OOOOOOOOOOOOOO
gbogobuogbbuodobbodboooobbuoobbuodobbodoboboobn
gboogobuogbbuoobbodgbooobogbooboooboobuoobobon
gbogbobodbboouobobobobuoobboobobooboobbooboon
gbobogbboogobbuobbogbuooobuoobobooobobooobboon
gbogtobuodgbbouobbuodobbooobooboobobuoobbooboon
gboogobuobugbboobobogboooobobuoobboobbooboon
gbogobuodgbbodbobuodobbodobboobooobuoobbooboon
DbhoobobbobbobbobbobbobbOobbOdOHeba oo g
gbogbobuodboboboobooboobbooboobbuoobboboooboon
gboogobuodgboboobobobodbobbooboobbuooboboobooboon
gbobboogobbbooodobbn

Kurauti (16|00 0000000000000 O0OOOOOOOOOOOOOOOO
gbodgbboobodgboobbooboobboobboobboobooboon
gbobogodboooobuooboboobuoobboobuooooboobbooboon
gboobobodboobbbbobobuoobbooboobdoboobbodoboon
gboogobboobobuooboboobuoobboobuoobbooobbooboon
gbodgbobboodgbbooobbobuooobobooobboooobboboan
cubbouoggbboobbooobbuoobboogbbuoobooobbooobn
oboooobbooboboooboooboboobbooobboobbooobobo
gboogoobbogbooobuoobbogbobboooobuoobbooboon
80% 0000000000000 9N5%000000000000000000000
goboobodgo

MiyataO [17)/0 0000000000000 00O0O0O0OOOODOOOOOOOOO
goooboobbbboboboboobbbbbbobobooduoooooooooooon
gobobboboboboooobobobobboboboobobobobobo
gbobobbooooobobooooobbboooobbboboooobboobbooood
oboooboobobooobbooobooobbuooobboobbooobbo
goo

BScanner[18] 0 000000000000 0OCOOOOOOODOOOOOOOODOOOO
gboogbobuodgboboobooboobooboobobooobuoobbooboon
oboobob40000000000000



30 ool



030 oboo 9

gbooboooobbboooobboboogobbbuoooobon

3.1 OO

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000

000000000000000000000000000000000000000
000021000000000000000000000000000000002.20
00000000000000000000000000200000000

000000000000000000000000000 Google Street View(O O
GSV)0O0O000000000000000000 [1))200000000000 GSVO
0000000000000000000000000000000000 [9)[10][11]00
GSVOOO00000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000GSVOO000000000000000000000000000
0oooo 8120

000000000000000000000000000000000000000
000000000000000000000000000000 [4][14][15][16][17][18]
000000000000000000000000000000000000000
00000000000000000000 (34567 00000000000000
000000000000000000000000000000000000000
00GSVOOO000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000

3.2 UOOOO0OO0

logbbooboobobooboobobbobooboobobboboobo
ooobobobbobobobooooboobobooooobobobobonbo
gbobobobooboobooboobobbobooboobd



030 oboo 10

JorgeO (6|00 0000000000000 O0O0O00000000000000O00O
gbbbbooogobbboooobobbobboooobbbbooooobbbboooad
gbobobboooogbobooooobbbooooobbboooobbobobooood
gbboooobbboooobbooobbbuooobbooobobbooobbboo
gogooobooboboboboboobbbbbbbobooddouoooooooooon
gbbbbouooodgobbbodoooobbbbooooobbbbooooobbod
gboogbbobgobuodboogbbogboobbobobooboobbooboon
gbuodgbboobuodgobboobuodoboobbodoboobboobooboon
gbooboogogn



040 0OJO0OQOOOOOOOO
BScanner



040 OO0O0OOOOO0OO0O0O BScanner 12

O000000000000000000000000000 BScanner[18)0 000000

4.1 0OO0OO0OOOO0O

BScanner 000 0000000000000 OOODOODODODOOOOODOODOOBScan-
ner 1000000000000 0ODO 410000
OO00000D0000oo00oDoooooooooonooooooooooooooog
000002000 000000000000000000D00DOO0O0ODOOODOOO0ODO
0000000000000 000000000000000000o00o0o0onDO40
0000000000000 00000b0O00000bO420000Reporterddd
OO0000000000000D000000000o0ooo0ooooooooogn
O000000D00D00D0000D00Gaming Reporter 000000 OODOODOOOOO
OO00000000000o0ooooooooooooooooooooooooon
0000000000000 00D0D000D000DO000O000O00DO0OO0O0oDOOo00n
O000OWalkker OO O0ODO0O0OD0ODOODODOODOODOOODOOODODOODODOODO
0000000000000 0DO0000000DO0DO00DbO0ODO00DOO0ODOoD0O0On
O00Gaming Walker 0000000000000 DO0O0ODOOODOODODOODOOODOOO
000000000000 00O00DO00O00O00O00DO00DOO00OO0O0DO0O00n
OO000D0D00000oO0oooooooooooog
O000000000000000000000O00DO000O00DODDOO0OoOO0O0o0o0n
O000000DO pCODOOOODODDOOODDOOOODODOOODODOODODDOO
Android0D0 000000000 O0DODOOO Google Cloud Platform OO0 00000000
0000000000000 0000000000410000000000000000
0000000000000 0000DO00000000O000O00D000DO0DO000
OO0000000D00o0o0oDooooodooooooooooooooooooonod
0000000000000 000O0OD0000O00000ODO00O00DO0O0O00DO0n
O00Deep LearningD OO0 D O00000D00O0O300000000000000O00O00O0O
0000000000000 00DO0D000O0DO0D000D000O000O00DO00DOOo00n
OO00D0D0O000O0Doooooooo
Oo00ob0O0320000000000b0bDoobobooobooDooboooooo
000000000000 000000D000DO0O000D0000d Reporter 000000

U4l 0boobooboobobobbooboobooon

00 000000 oo0
OS AndroidOS(ODO0O0O0O0 9.000) CentOS8
oooo Java Python

gbooogg - SQLite




040 OO0O0OOOOO0OO0O0O BScanner

13

Accessibility map

L]
L
'S
o o« 9.
Human-judged Al-judged
accessibility information accessibility information

. Al for inertial
Al for images
sensor data

Reporter

Gaming reporter Gaming walker

Having enough time Busy

0 4.1: BScanner D OO0 OO0 OQOOO



040 OO0O0OOOOO0OO0O0O BScanner

BScanner: Reporter

TAKE A PHOTO

Position

@ outside O Inside
Barrier type

Up slope o

UPLOAD

HOME

BScanner: Walker

lat 35.66162 Ing 139.63355

ax 0135 ay 0702  az 0720

96 0049 gy 0.028 gz 0.031

Status Standby

START

Label

@ outside O Inside ) Manual

HOME

Reporter

BScanner: Gaming reporter

CAPTURE

Position

Barrier type

HOME

Walker

BScanner: Gaming walker

! = Il N

\

mblogher o

|

] T4 T
il

] I ul
1 p |
I o R

& 2 s 997
START Status Standby

@ outside O Inside O Manual

HOME

Gaming reporter

Gaming walker

O 4.2: BScannerO O OO




040 OO0O0OOOOO0OO0O0O BScanner 15

4.2 Reporter ] ][]

Reporter U0 OO OD0DOOO0DOOOODOOODOOOODOOODOODDOODDO
OOO0O0OReporter 00000 430000000000000000000000O00O00OO
gboogodbooobbuooboobobuoooobuoobbooboobbooboon
googobbooobooboboobuoobbooboobboobooobooon
gbogobuodgbbooboobouoobbuoobboobooobuoobboobn
goboboooobbbuoooobobboooooboboooobbboo

BScanner: Reporter

moRY >

/
TAKE A PHOTO

Position

Barrier type

/7w7n—Fﬁ9>

HOME

0 4.3: Reporter U [



st Ui



gs50 oo 17

gboogoobobogbobuogbboobbuodgbboobbooboooooboo
gobooo

5.1 UOQOOOO

gboodgboboobuodgboobbooboobboobooobboobooboo
googobogbooobooboobboobobooboooboobboobon
gbogodboobbuoobobobobuoooobuoobbogboobbooboon
goooobbobooobooobooooobobuooboboooboobooooba
gboogbobuogbbobooobuogbboobbooboobboobbooboon
gboboboooobbboooboboboooobobbuoooobbboooogd

5.2 OOOOO

obogiloooboilgb20000 110000000 1000000D0DO0ODO
gbobooggbogobuoooobbuobigobbobodboooboooboon
Oe6000 RBOUDDODOODODOOODOOOODOOODOOODOOODOO BScanner OO
OO00O00U Reporter OO DOO0ODOO0ODOO0ODOODOODOODOODOODO
oboboboobooboboboooboboobooboboobooboooo 3y
gbogbobodbogbbobuodobbooboobbodgbooobooboon
gbobobodgbboodbbuoobbuoobooubobobboooboobboon
gboogobodboogobogbobooobbooboobogboobobooboon
gbbbuoogobbbuolibbboooobbboooobbbuoooobbbao

5.3 UL

gboobooggooon

Stepl DO00O0O0O0OO0O0OODOODOODOODODOOOOODOOOODOODODODODOO
gbbobbuoogbbbuoogbbbooobbooobobbooobobboo
goooo

Step2 OO0 O0O0O0OO0O0O0ODOODOODOOOO 100000 0ODOODOODODODOO

Step3 D000 010000000 8O0ODO0ODO0ODDOOOOODOODOODOODODOO
gooo

Step4 DO DOO0O0OO0OOODOODOODODOOOOOOOOO



gs50 oo 18

gboogobogoobugsligobooooboooboyobbuooboobooood
QIDQ2ULO00000O0DbO0OO00O0ObDO0b0booDoDbDobOobOboooOooDQ3D
QMUUD0D00D0000O0O0O0O0OU0OU0OUOO0ODOUODODODODO3sU4nDOonn
OO00D0000o0o00oobooooboboobooooobobebooooooogn
gbooboogobobobooooobon

OO00000000ooooos20000QriooooooobobobOoboonoGg
OO000D0bQsODobooboooooobooboboobooboooDooDooDoo

gsl:0b0b000aobbo

00 |0000

Ql |D000DOO0DbOobOoOoO

Q2 |(D000O0OO0DbOobOobooooobogoo

Q3 |00000O0bO0bO0oO0ObOO0obOOobODOobOobobooboOobDo

Q4 |OD0D00ODO0ODODOOOOOOODOODObDObOOOOODO

Q5 |000b0bOO0bOO0oO000obOobOobOOobObOOobOobDOobOobDOobooobDOoo
gooo

Q6 |DO000DOO0ODOO0ObOO0ODOObOOobDOobOobOoOoboOooo

g s2.0000000000d

00 |0000

Qv (0000bO0boooooobDobobooooooobDoboboooboo
Q8 |000b0bO0obOO00O0ooOb0o0obOobUobDOobOUOoDbOobOobDOobooobDOoo
gbobboooobbbuoobbbboooobbbuoooob

54 UO0OOOOOOO

OO000D00QIODQ4U000D0000 510540000

Q0000000000000 00000053.8%00000Q20000 5000
000000000000 30.8%00000000QO0OD0OD0O60000000O00O00O00O
00000 0% 0000000000000000000000000ODO0O00OoOO0O0
gboobodbogobuogboobobuoobboobuoobbodgbooobooon
gbbogdbooobboobbodobboobbuoouobooobooobooobdgd
gboogobuodgbbooboobobuoobbogoobobooboobooboon
gbooobogbbuoouobuoobboboobboobbooooboooboon
gboogobuodgbboogobuoobbogboooboobboooboboooon
gboboobooodooboo



gs50 oo 19

Q300005000000000000000154%0000Q4000050000
00000000000 0%000000000000000000000000000
000MO00000000000000008000000000000000000
0000000000000000000000000000000000000000
000000000000000@MO00000000000000000000000
0600000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000 [7]0

Q0000500000000 000000053.8%0000000Q60000 50
0D0000000000000231%0000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000

Q70000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000 0000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000

Q800000000000000000012007000000000000000
0000000000000000000000000000000000000000
8000000000300000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000



gs50 oo

20

NY T2 —IZHEHEEAH B

0% 20% 40% 60% 80% 100%

m7 m6 5 m4 m3 m2 1

051 Quboooooooooon

NYTEBRIREZTO>CEEFELL O

0% 20% 40% 60% 80% 100%

m7 6 5 m4 m3 =2 1

052 Qu0000000O0COO0ODOOODODOO



gsd og

21

NYTEBIREFTSZEIZRTHEFA—
arvhiEFEhi-

0% 20% 40% 60% 80% 100%
m7 W6 5m4 m3 m2 1

053 Q:b000000obo0oobboooooobboooboooon

N TEEBIREZITSIZEIZHTEIEFAR—
S arhkE LT

0% 20% 40% 60% 80% 100%
B7 H6 =5 H4 m3 m2 1

0 54: Q4000000000 00DOOOOOODOOODDOOOOO



gsd og 22

N TZEBRIEZITOEOEITICEREL I
WEZB EYFYEZT S EAH O

0% 20% 40% 60% 80% 100%
m7 m6 5 m4 m3 w2 1

O55: Q000000000 DOOOO00OOODOOOOOOODOODOOOOOODD
ooog

NYTEBIREFTS-HREFICHEET S
_ERHHT=

0% 20% 40% 60% 80% 100%
m7 6 5m4 m3 =2 1

056 Qe:0000000000O00O00DOOOOOOODOOOOD



el UU



el OO 24

googobbogbbogbogbobuooboobbooboooobobooboo
godbodgbbodgbuoobobodobbooboobbodoboobobooboon
OO000000bO00bO0b000oO0o0oo0bOobb00obDOob0bOOon BScannerO OO O
gbobobodo
gooooobbboboboboootoodougouooouoouooouoooao
gbdgbobbuoobbuoobbobobboobboobbooobooboboooon
gbooggbogobuoobobuoobbuoboobobbuogbooboboooon
gbogobuodgbbodboobbuoobboduboobuooboboobbodobn
gboooboobbodbbogogbobobuoobboobogbooboooboon
gbbooodgbbodbobooobuoobobbooboobobuoobboobbodoon
gboboboogobbobuooooboboooobooooog
gooobobobbobobbbbbbbbbbbdoduuuuouuoooooooaao
gboogobuobobbogboobobuogbboobogbbobuoobbooboon
gboboogbooobuoobuoouobobboobboobbuoobboobooon
gbobobboooobobooooobbbboooobobboooobbobbooad
gbogobuodgbbodbboooobboobbooboobobuoobbooboon
gobobobooooobobooooobbboooobobobobooooobboobobooood
gbodgbboobuodboobboobobobbodboobboobooboon
gbobobooooon
gbbooboobobooboboobobdbboobboobbooboobooabdg
gboogobobuogbogboooboobbobboobboobobooboooon
oooboboboooboboooobobobooboooobobobobobo
gbobobbooooobobooooobbboooobbbboooobbobbooood
oooooboboboboboboboobobobobobobobobobobo
gbooggobobobuogbboobbooboooboooboobbuoooooboon
ooboobobobobuooooboboboboboboobbobobobobo
gboogbboobuodgboobbouoboobbooboobboobuooboon
gboobooboobobobobobobuobooooboboboboboobobo
gbobboooobbbuoooobobuoooobobuoooobobboo



HRN



00

26

OO00OJspSOO0 JPI9HOM41l600 DO DO ODOOODOOOO



[]

HREEN

Richard Guy and Khai Truong. Crossingguard: Exploring information content in
navigation aids for visually impaired pedestrians. In Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems (CHI ’12), pp. 405-414, 2012.

Kotaro Hara, Vicki Le, and Jon Froehlich. Combining crowdsourcing and google
street view to identify street-level accessibility problems. In Proceedings of the
SIGCHI Conference on Human Factors in Computing Systems (CHI ’13), pp. 631—
640, 2013.

Yuriko Oda, Youichi Oda, Setsuko Kanai, Kousuke Sato, Zong Shichun, and Hiro-
tomo Ohuchi. Design methods of urban and regional space utilizing wheelchair probe

information. International Journal of Advances in Computer Science, Vol. 8, No. 2,
pp. 53-58, 2018.

Carlos Cardonha, Diego Gallo, Priscilla Avegliano, Ricardo Herrmann, Fernando
Koch, and Sergio Borger. A crowdsourcing platform for the construction of accessi-
bility maps. In Proceedings of the 10th International Cross-Disciplinary Conference
on Web Accessibility (W/A ’13), pp. 1-4, 2013.

Kelly Shigeno, Sergio Borger, Diego Gallo, Ricardo Herrmann, Mateus Molinaro,
Carlos Cardonha, Fernando Koch, , and Priscilla Avegliano. Citizen sensing for col-
laborative construction of accessibility maps. In Proceedings of the 10th International
Cross-Disciplinary Conference on Web Accessibility (W4A °13), pp. 1-2, 2013.

Jorge Goncalves, Vassilis Kostakos, Simo Hosio, Evangelos Karapanos, and Olga
Lyra. Inclucity: Using contextual cues to raise awareness on environmental acces-
sibility. In Proceedings of the 15th International ACM SIGACCESS Conference on
Computers and Accessibility (ASSETS ’13), pp. 1-8, 2013.

gboog,bodgb,gobda,bogo,gdbo,gbbog.buogboooboogoo
gbogoboboboobooboobobo.gobgoboboboboboobo,bon
O000,00,0000000 (DICOMO 21), pp. 404-411, 2021.

27



gooo 28

8]

[10]

[11]

[12]

[13]

[14]

[15]

Hannah M, Badland, Simon Opit, Karen Witten, Robin A. Kearns, and Suzanne
Mavoa. Can virtual streetscape audits reliably replace physical streetscape audits?
Journal of Urban Health, Vol. 87, No. 6, pp. 1007-1016, 2010.

James M. Coughlan Dragan Ahmetovic, Roberto Manduchi and Sergio Mascetti. Ze-
bra crossing spotter: Automatic population of spatial databases for increased safety
of blind travelers. In Proceedings of the 17th International ACM SIGACCESS Con-
ference on Computers and Accessibility (ASSETS ’15), pp. 251-258, 2015.

Jin Sun and David W. Jacobs. Seeing what is not there: Learning context to de-
termine where objects are missing. In Proceedings of 2017 IEEE Conference on
Computer Vision and Pattern Recognition (CVPR ’17), pp. 1234-1242, 2017.

Robert Moore David Jacobs Kotaro Hara, Jin Sun and Jon E. Froehlich. Tohme:
Detecting curb ramps in google street view using crowdsourcing, computer vision,
and machine learning. In Proceedings of the 27th Annual ACM Symposium on User
Interface Software and Technology (UIST ’14), pp. 189-204, 2014.

Andrew G. Rundle, Michael D. M. Bader, Catherine A. Richards, Kathryn M. Neck-
erman, and Julien O. Teitler. Using google street view to audit neighborhood en-

vironments. American Journal of Preventive Medicine, Vol. 40, No. 1, pp. 94-100,
2011.

wheelog! https://wheelog.com/ (last visited on 2021/12/21).

Catia Prandi, Paola Salomoni, and Silvia Mirri. mpass: Integrating people sensing
and crowdsourcing to map urban accessibility. In Proceedings of the 11th Annual
IEEE Consumer Communications and Networking Conference (CCNC' ’14), pp. 591—
595, 2014.

Heba Aly, Moustafa Youssef, and Ashok Agrawala. Towards ubiquitous accessibility
digital maps for smart cities. In Proceedings of the 25th ACM SIGSPATIAL Inter-
national Conference on Advances in Geographic Information Systems (SIGSPATIAL
'17), pp. 1-4, 2017.

Yuki Kurauchi, Naoto Abe, Hiroshi Konishi, and Hitoshi Seshimo. Barrier detection
using sensor data from multiple modes of transportation with data augmentation. In
Proceedings of 2019 IEEFE 43rd Annual Computer Software and Applications Confer-
ence (COMPSAC ’19), pp. 667675, 2019.

Akihiro Miyata, Iori Araki, and Tongshun Wang. Barrier detection using sensor
data from unimpaired pedestrians. In Lecture Notes in Computer Science 10908, pp.
308-319, 2018.



gooo 29

[18] Akihiro Miyata, Kazuki Okugawa, Yuki Yamato, Tadashi Maeda, Yusaku Murayama,
Megumi Aibara, Masakazu Furuichi, and Yuko Murayama. A crowdsourcing platform
for constructing accessibility maps supporting multiple participation modes. In Fx-
tended Abstracts of the 2021 ACM CHI Conference on Human Factors in Computing
Systems (CHI EA ’21), pp. 1-6, 2021.



oy

30



gooo 31

Jooooodn

(1) Akihiro Miyata, Kazuki Okugawa, Yuki Yamato, Tadashi Maeda, Yusaku Murayama,
Megumi Aibara, Masakazu Furuichi and Yuko Murayama: A Crowdsourcing Plat-

form for Constructing Accessibility Maps Supporting Multiple Participation Modes.
Extended Abstracts of the 2021 ACM CHI Conference on Human Factors in Com-
puting Systems (CHI EA '21), Article No.419, pp.1-6 (20210 50).

Joooooooon

(1) 0000,0000,0000,0000,000,0000:0000000000
0000000000000000000.000000000000000,00
00000,00,0000000 (DICOMO2021), Vol.2021, pp.404-411 (2021 O
60).

(2) 0000,0000,0000,000,0000,0000:0000000000
000000000.000000000000000,0000000,00,0
000000 (DICOMO2021), Vol.2021, pp.412-416 (2021 0 60).

(3 0000,0000,0000,0000,0000,0000: 000000000
000000000000000000000000. 0000000000000
02021000, pp.767-770 (20210 30).

(4) 000O0,0000,0000,0000,0000:00000000000000
goboobobuoggoobobo. bbbboooogobbobuooobobogoo
000000000 2020000, Vol.2020, pp.24-25 (20200 110).



