Jo2800 0000

L1
DO
L1
0
0
O
0O
N
N
O
O
10
OO
N
.
L1
OO
OO

gogg
U0 o mof

ooooob oo moboo
go250000 0251150620

oo o



10 0000

020 0O00000000d0bbodd

21 OO0OOOOoOoOoobOoboOoog .
22 0000 ... ... ...
23 OOooOooooo ©.o.o. ..

24 JO00O0ODOODOOOOODOOOOOOOOOO .o oo oo,

30 oo
3.1 0000 .00
3.2 OOoooo oo
321 000000000
3.22 0O00O0DOOOOOO0
3.23 0000000000

40 000

HEN

gooo

gbooogdo

I

11

13
13
15
15
16
17

18

19

20

21



10 Ootdo

gbbobooguoooooouooooboobobbboobobooobbbbo
gggbubobboboduobboobooubboooobooboooouooooboo
gbboogbbogobuotuooobooooobouobooboooboobuooobooo
00000000000 0000DO0O000 )boo00o0o00O0o0UoOoOOooOoOOO
gbobooodgbbooooobobobboobbobbooobobobboobbboboobn
000000000 2000000000000 ooooo0ooooooooon
guobgddboogbobobooboouoboboboubbboobobboboobn
gbogobooobobbooboobbuoooouboobuoooooooboon
gutuobbgoouugobobboobbbboobobooboboboooooobn
gbbodbdooobooouuooobooobobobooooooobboobobo
gbogdgbbgobbobbodobobboboobbobobboooboobbbbobbo
goooooboboooobooobobbbobooooobbbooooobobb
gobgobdbobgil1obbooooboooouobboooboboooooaao
gogubboooboobobbuodobobbuoobooobobbooobooooon
ggbboobbuoooboobbobobboooooobbuooobooobobobb
gbbdbooooooobooboo
gbobbbuoguogouooobogbobobbooubbbobobbbobbon
0000000000000 000000000O000O00O0 BlDobobooooooo
gobubbduboobooboouooboobbuoooubbbodoboooobbbond
gobodgboboobobobboboboboboobbooooooobbbobo
gooogbbooobboboobobobboboobboobooboobbobbon
goboboobbguouooobouoogobuoboooooooboboboobboon
gobodogobuooboggoobbuoobbboboooboouoonobbooboo
gbogooboboobobbouobbbuobuobbobobbooooogobooooboon
obooboo0o0o0ooouboooooobbOob KinectO DOODOOODDOOOO
ggubogbuobboobboobuoboboouoobooboobobbbbboao
gad
gbbooodobobbodoobobbbooboobobobobbooboboooooa
gogoobobouodgubbbboobooooooobbuobboobobooboon
goobbobogbboobooobooubbooboooobbboooooboon



g1gd oOooo 2

gogboobobogboboboboobodbbooboobbbodobbobboooon
gbooboboogboobooooooobbbobobobooboobbooogon
goggbooguooogoboobuooougbooooooboouobbbooooob
gboooooobbodgbbbobobuooobbbooooooboouaobobobdan
gobboobbudogubboobbbooobobbobobobbbuooooboo
00000000000 40000000000000000ODOO0O000OOOOO0
0000000000 (B|0000O0000000000D0O0ODOOOO0ODOODOOOO
gogoddouogobobobboooobbuodooobbboboooooobbobooobbn
gbobogbbugoooooboobbuodbuobooboouooooooooboon
guooggobgbobogudgoogbbobbooouooobobobobooobboon
gboogbobobuobdgbbooooobooboobbbobooooobbooon
gbobobooobibooubodbboouooououoobobooooooobo
Doooobooodbooooooboobobooooboobobbooobog
gobobobobdbobboooobobboboobbobbbobbbboobbbb
bodobooboobotboogooouooooboboooooobooobooobbbo
gbogbogbbbodboodoooubobob 200 ooobuooobobon
gbobbdgu3tudg200ddbogbuobuoobooonooogbbobobooo
gbobooooooooooobbn



20 Uoobddbobotdbotddd

21 U0ooboboooogo

goboobobooobobobobboboobobbooobbbboboboooboooon

gogobboogbbboboboobuoobubobobbbooouooooooobo
gobbbdoboooboobobobobbbooobodb 20000000000
DoOooobooobobd3eocgbboboooooboooboogoobooonDg
O0o00000obObOoO0oboo0oOobo0ooODO00bOOoOobobOObOO RICOH THETA
S[6]0 000 0RICOH THETA SO ORicoh Company, Ltd0 000000000 0OOO
0000000000000 000OO0000b000o00obD0ob0Oob00oDO RICOH THETA
S000000000oo00oO0 (0 21)00OoooOoO0ooOoOooOooOODOoOoOoOOooOO
gobobogbobboouoooobbobbboobooobooooooooooobon
gobobbobooobodobobobobuooooouooboooboooobbobbobn
O00000000000D0000D zy0000000000O0OO0OOO000OO0DOO 2,y0
00000000 w,h 0000000000000 DOODOOOO r(=w/2=h/2)00
000000000000000000000 »zy000O00O (2.1),(22) 0000000
000 2100000000000000000O0O0O0O0O0O0DOO (O 2.2)0

2
' h
(%) »

2
e (Ew)
2




020 0O00OO0O0OO0OOOOOO0OO0OOO0O0

0210000000000

02200000000

gbbotuobogobooobooouobbodgouboooooobuoooooon
gboobooboo 2100bb0b0bobboo0oooobobobobooboobDb20
oboobbobobobuobooooobobbooooobobobbbbooog
gbguooobbogboobboboboobbbbooo230bobooooobooon

gbobooodgbbbogooboo2z4b0oobbbobbbbooboobobonbn
gbooouobooboobood



020 0O00OO0O0OO0OOOOOO0OO0OOO0O0 5

0230000000000

22 QO0O0OO

000000000000 000b0o0o0bO0obO0o0o0oDOoooo0OOob0ODbORICOH
THETASOOOOOODODOOOODOODOOOOODOOOOODDOOOOODODbOOO
gogboogoobgbobbbbbogboboboboboooobbboobobuobboonb
000000 [700000fd000ooooooooo (0 23000000 foo00
pO00doopPO0OOOOLOODOODO0ObDO0O0OOODpOOUOPOODLDODOODOD
gobgbooboboboobbobouobboobbdobooooobouobobobn
gbooooobobbobbprpobOOO

P=[XcYe Zd, (2.3)

OO0o0booboooooboobuobuopbOUUo 23000b0b00DOO 9O
goon

p = |[fsinfcosp fsinfsing fcosd]”, (2.4)

= / [XcYe Zd, (2.5)

VX2 +YR+ Zc2

goobooobobooooobobooobbobobo pOpbObbbbOOObOD
oo00bbO0OO0f=10000000DL0O0ODOOODDOODOOODOO



020 0O00OO0O0OO0OOOOOO0OO0OOO0O0 6

024 00000000000

p = [sinfcoso sinfsing cos@]T O (2.6)
ogoon

000000000000 0ooooOo 2400000 POOOOOOCOOp,DOOO
goobobobobobbobboo

o= f6, (2.7

ne = 2
sing = rd (2.8)
cosp = E, (2.9)

ﬁ\

0000000 p000 («,y,2)0



020 0O00OO0O0OO0OOOOOO0OO0OOO0O0 7

2 = sin (%) X ﬁ, (2.10)
y = sin (%) X ﬁ (2.11)
2 = cos <T?,) , (2.12)

gooaoo

0000000000000 00 2y0OOO0OO00O0O0ODO 2(0 25000000000
O00z=y=-=000000000000000C (0 26)000000000000
0000000000000 0000900000000 (0 27000 yOOOO
6000000000 (0 28)000000000000000 230000000000
gbogbbdubboooouboboooboobbodoooobogooobbbod
goodobgoooooboobboobooobobbbbooboooon

y NAZLVEEE NS
,8 B1R(GRE )

v

Z

A
— A

S pasrumEshg

B {R(ZAIEE 5

0250000



020 0O00OO0O0OO0OOOOOO0OO0OOO0O0

026:00000000000

ST

O27nxOd00009%0CO000000



020 0O00OO0O0OO0OOOOOO0OO0OOO0O0 9

028 ydbooeotonoooono

23 0O0b0obooon

2200000000000 bbb00u0UbboouuboooboboooboOobnbo
Oo0b0o0ooooboobobbodbz0000000c 000y0ODOOOOOBDODO
O00000oooooo2"y'000c000B0O0O0CO0O0O0OOO0OODODOO

ea Ul
y' = ycosa —Z'sina (2.13)
" = 2 (2.14)
e 3OO
y' o= (2.15)
2" = 2'cosB —Z'sinB . (2.16)

0000210000000000000000000000000000000000
0000000 =-n/200008 =#/30000000000000000000
00000000000 (029,0211)0000000000021000000000
000 (0 210,0 212)0000



020 0O00OO0O0OO0OOOOOO0OO0OOO0O0 10

0 2.9: a :ngDDDD

0 2.10: a :—gDDDDDDDDDDDDDD



020 0O00OO0O0OO0OOOOOO0OO0OOO0O0 11

0 2.11: B :gDDDDD

0 212: B :gDDDDDDDDDDDDDD

24 JU0OLO0OO0bOOoO0obOoOoOobLobuooboLobd

gobgd 222300000000 30000000000 bbooobooboabn
O00O00oboobo0oooobobobbob 210b000000000OpenCVOOOOOO
gbgooubuobuboobbodbuooboobobooboooboobooon
oboddoooboboboobooobboobbobooobobobbbooooo
gbooboobboooboobobboboobbobbbooobobbboo 213



020 0O00OO0O0OO0OOOOOO0OO0OOO0O0

gogobobbbbouobooobooooooooon

B BIGESHICKDIERE

o i e A R

Z =aX + bY +c

Z: RIS

X: I—EdGISHiE T BRI aVEE

Y: EwFRIERE T BRAELRIIRICHIE T 4
Ao avBEOSEHE :

a,b,c: EE

0213: 0000000000000

12



13

30 Ui

3.1 OOO0OO

OO0D0000000 Windows PCOOUODOOOOOOODOOOODODODOOOOOO
gbooodobobobugbbodgbboobboobuogboooboboooon
goobooobbbbbbuobubooobooboouooooobobobbooo
0000 Ricoh Company, Ltd0 00000000000 O0OOOOO RICOH THETA
SOO0D0OPCO USBOODOODODOOOOORICOH THETASOOOOOOODOO
doobobodoobooboboboboobbbbobbogooouaoooboad
gbhboboboooooobboboobooboobbboobbobbooboobobboo
gbhbodgbodogboodgobbgobbooubboobboouoboobbn 160
gbbodgbboooboooobbubobog20b0bbuogooooob 200
g lnabobobbobobobooboobabobbbbouoboobbooobooon
gbboogoobobbuooobbouoboooooobobbo 200 100000 b0
gugbuoggbbuooouobuobobooobobuoobbuobbobboooobods
gbogbbbogdgu l1oguoguobaobgoboobobooobbobobbol
gboobbbooooobobbooouoobboobbbodobbabbodob 100
goooogbobobdooogobogo

e 000D OODLOOOODOODLDODLO
e OO UOOOOLODODODLOODOODLDODO
e ODODOOOODLDDODODLDODO

g3bgdbuugbobubbuougububbbiodooogubuoobbooooo
000 (3) 00050000 (:00Os00)0000DDOOOO

e 0D OOOODLOOOODLOODOO
e D UOOODLDOODLDOODLO
e O0OUOOODLDOOODLDDDDOOODLDODO

g3bgdboouoobabsbogbooobuoon 31,0 3.2,0 330000000
god



g3d oog 14

031 00000000000

0320000000000



g3d oog 15

033000000000

3.2 0JUOoon
3.21 0O00OO000DOOO0

gboboobogbobbs3i1bbobbsiooobooobbibosbbobobn

goboogboogoobbbobbboboboubbboboodo sgnobon
gboooobobboooooob 40b0obboobooboo 12000b0oboboOon
gboobobobobooobbobbbuoobbooboobooobooboobboob
ooobdoobboooooobbobobboobbobobobo40000bO0bDbDOn
gbogbbboboooobbobuoobobooobooboooboobooobo
gbogobobuodobuooubboduoubbobobbbboobboobbbobob
oogogoobostuooo 1gobobobooboboobbobobbbooobboobobb
gobbbobboggbooooobobouoobouoobooooobbobboo
gbbogbooouobuouoggobbobobobuobboboooodad

031: 000000000 ((QOouoooooooon)

go
1 2 3 4 5
oood
oooooooooooboon 0 0 23 17 5
goooboooobooobooooo 0 1 24 20 O
gooobooooooooon 0 0 0 20 25




g3d oog 16

3.22 00000 OOOO0OOODOO

2100000000000 0b00bobobbobodoooooobobobDbo
gbob200000000b00b0o0uooooboboobbooouooonon 3.2
guobbdbbobbuodggouobob 2e0000oooooobobo3300nooanbon
gbobobobobooooobo b bbobouboobuooobbbooooboboon
gougbboubobobobbotbuodougbouoobooouboooaanb
gbbouggouououboouooboboooobbbbooboobbaobbobooon
oobbobooboboooobobooboobob3sguobbbboooooobsnb
gbbbooogoouoobobbobbooooobboobooobbbooobOoo
godgobbuogbudgobobbuoboboooboogouoobobooooon
gobogobgobboooobobooobooooouoboobbobbobobbon
gooboobbdbodgbobbouobooooboobooobobbobboooban
gbobbdgogoboboobbbboooobobbbooobboboooobobo
gbogboouodgbobogobbodbbobbuouoguoobobuooooooobb
goobboooodobooooooboboooobbbobobboobobboobo
gbogoboboobooooobobobbbboooboboobobobobobDbn

032 0000000000000000(DO0O0O0O0UOO0OOOOOO0)

g
1 2 3 4 )
gooo
gbooboooooboadgn 0 0 46% 39% 15%
gboboooboboboboooobo 0 4% 54% 42% 0
gbooboogbbobobob 0 O 0 4% 53%

033 00000000000000000 (DOOUO0DOODOOOOUOOOO)

00
1 2 3 4 )
gooo
gbobobooooobooogn 0 0 58% 3™ 5%
gbobooboobobodoaoood 0 0 53% 4% 0
gbooooobobobon 0 0 0 47% 53%




g3d oog

3.23 0ODUO0OOOODOOOO

gobooogobbboos4dbgbuooooboooobbbboooobooaa
gbogobobgboguoouoooooouoooobbooooooooboobbobon
guobbuodgubooubobooobuoounobboobbbooobboobooobb

gobooobobobodgboooo

034 0000000000 (@UOOOoOoooooon)

g
1

ggon

2

3

gogboboooogooooon 0
ggbooobubooogon
goguobooogooboooooboood 0




18

40 OO0

gboobobbboooobobooubbodoboobobboboooboooboobn
gboodgbogobbdbboboboodgbuooboobboooboooooooan
gouobbbougbuououoobobbooobboboobbobbooboab
gobogbobooboooboboooooboobobobbboboooobobog
gogobodgbouogooobbbbuoobbbooboooooooobbboobobo
gogdgbbuodboooouobooobooboboboooogboooboobbobon
gbogogooooboobobuobboobobbuoobbobboogooobboob
gboodobobbouoboboobboobbobuoobobobboooobobooboobo
0000/000000000000000DO000000DD00DODDODoOOooOOOOooOO
gbogbbdbodoboogubooouoouboobbooboobboobbobn
godobboboobuooobbdobooodoboooboobobboobbbboon
goooboboobobbobobooobobooobobooobooboooobn
googboboobbbobbuoobbbobboobuoooobooobboboobon
gboobobbogbbbbooobbuooooooooon

gboobbobdooodoboooubobbooubbooooubbooboboogn
gbooouobobooooooboobobuoooooboboboooobbboooboon
gbuobooobbuoogbbbbooooobbbooooooogbobbobbooon



19

HEN

gbooodgbobobboubioooogooobuogbbooboooboooooon
obooboobdunD Woobbooo Mo moobboooboboooooooobo
gogbbbbuododgoobboodobboobbobbbodab



20

oo

(1] 0000000000000000000“]00000 MCOOOO: 00000
000000000000000000000” 000000 000000 Vol.28,
No.2, pp.162-171, May 2011.

2 0000000000000 000000“I00000000000000000
000000000000000000000000007 0000 Vol.56, No.10,
pp.2011-2021, October 2015.

[3] Kenji.F, Yusuke.N, “Getting Yourself Superimposed on a Presentation Screen,” Pro-

ceedings of the 2nd ACM symposium on Spatial user interaction, Honolulu, Hawaii,
USA, pp.138-138, October 2014.

4 000000000000 0OODOOOOOOOOO“0OObO0OO0ODOOOODOOO
O00o0Oo0oo0o0Oo0o0000o0oO0” 000, ¢, 00000b0ob00dOd No.124,
Vol.3, pp.729-739, March 2004.

) 00000000000 0D0DDO“C0000O0O0O00O0OOOOO0O0OoOoOoooOoO
00”0000 Vol.49, No.1, pp.141-149, January 2008.

[6] Ricoh Company, Ltd RICOH THETA S
https://theta360.com/ja/about/theta/s.html

[7ff0ooo0o0oO00000ooo“co0ooOoOoU0O0UbOOoOoUObDUoOooooooo
0000007 IEICE Trans. Inf. € Syst.(Japanese edetion) Vol.90, No.1, pp.73-82,
January 2007.



21

guogood

goog

1. Yuki Kobayashi, Kenji Funahashi, “Superimposing Questioner on Presentation Screen
Using Microphone with Whole-Sky Camera,” ICAT-EGVE 2016, Arkansas, USA,
December 2016.



