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CAMERA VIEW

O 4.1: adjustment of zoom parameter
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object 10,0, 0000000000 OOOODOODOOODO.
goooooOoooooOoOopoooOo,00 Agoooooog.
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el OO

s300b0b0obobobooooooo,0bgoboboooooo. oooo
gbooooobdoooooboobooooobo,coboobooboooon,
bobooooboboooooobooboooboooon.

6.1 0O0O0OOOOOO0OOO

uboboboobobooooboobooo,boobobooboobooboonod
gboobooooooooboobooobooobo. oooooboooboaoon
gooel10000O.

O 6.1: captured still image with numbers
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6.1.1 0OO0O0OO

goobowoboo,belb0b0000ObO0bOo0ODbOO0DbDOOg.

googobooobo,0oboobo,boo0bobooboobooooobo
goog.oo,boobbooboobboobobooboon.

go,bo0boobooog,oogboooooobobooobooboon, o
gboogboooboooboooo

oOoOOoooo
“look at hoge.”

hoge UO0DOOODOOOOOOODOOODOOO.ODOOODODO,O0O
gboogoooooogon.

right, left, above, below, near,
red, green, blue, circle, rectangle(square),

triangle, object, big, small, of
O 10 look at green circle left of right red object.
O 20 look at left blue triangle.
oo, 0f0dddoobodoogoobog,oooooooao.

1.look at
2.]ook at

googobooel10000OO0bOOOOOD.

o 00O OOOLDO,20000000.0DLDLOOLODOODOODLDDOOO.

goooooo,40000000.00000000O0D0ODODOOO.

goog2000000,00000000.3,6000000.

googoogo,s ebd0booboboobgn.

600 bopnoboooboo,ogbooboooooboboooboon
goo.

googooooooooobon.
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01:000000,000000
0 | 000 | 0 | ooooooooo (@oo)
1| 8 1 9 4(0)
2| 5 3 8 4(1)
3| 8 1 9 8(1)
4| 8 0 9 5(0)
5| 8 0 9 6(3)
6 | 9 1 9 8(3)
0200000000000 0:00 0:000
1 2 3 4 5 6 O
1 I 4 0 0 0 0 4
2 3 'S 0 1 0 0 4
3 0 7 I’ 0 0 1 8
4 0 3 0 I 2 0 5
5 0 1 0 2 ' 3 6
6 0 0 0 0 8 IS 8
O 3 15 0 3 10 4 35

giogogobobooboooobgboobobo,oobooobooboo
O000000000. 0000000000000, 00 (near)0000O0
googobo,0oboobboobboobbooboon.
g200b0000b0obobooobooo,obboobboobobooon
gooogoooo.boboooobobobo,boboboooooooo
oooboo. obog,10000o0gob,40000 20000000000
go.
gooo,bgoboboobboooboooobboooboooooon
O,00000000000. 0000, redcircle000000O0O0ODOOO
JobdednoobboobOoO. 0gb,00b0ooboo,booboo
googobooboobboboobooD.
g1ioo0,000b000b000ogd.

e J00ID0ODOUOODODODO (object0TDOODO).
e 200000 ODODODOLODOODODLD.
e J0ODUOODOODOOO20D0.

e 3,60 00IDODOODODODOUODOODODODO.
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e JIUODOODOODOOS 600.
g200,00000000000.

e J0UDOO,00000 (1~5000020000000.

e J0UD (100 2,50040600)000000O0.

e 30 20,60 500000O00O0O0DOO.
googobooo,bgboooobooobg.

e 200 0,0000000OODDLOO,bDO0DOODOO.

e JUIDOODODO 3,600 0IDODOOOOODODODODOOO,O
googoboobooboooboooobg,bgobooboon.

e JUUDOODOOD neer O ODDOODDOODOODOODO.

6.1.2 0O0O0O0OOOO

el100000D00O0DOODO.
gbooel110000000000,00006x100000000.
goo,e000000000000DODOO0OO0ODOOS3000. 00
00 8%000.
goooboob3ogboboboobo,goooobooboon.

e OO 1:0000ODOO

googoo: 3 gogooog:1

look at small circle left of red rectangle

red rectangle 0 200 00000000. 300000 20000000,
lef 0000000000 0O. 00000000 O0OOOOOOOOOO
OO00oooooooo0ooooooO,00o000gooooooo
O0.00000000D00o0000oooo0ooooooooo.

e 0O 200000

googoo: 6 goooobgd: 3

look at red circle

red circle 000 3,60000000000000C0. 0000000
goooooboboooobobo,bbobgboooooobobon
. bgobgobgoob,20000b00booooooboobooon
goo,0o00boooboboooboob.
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e 0O 3 000ODOO

googog: s goooog:1

look at object near red circle

goobooboOoboobDoboooOobooooogooD,200 6000 red
circle 00000000,0000200001000 (near)d 600
goOs0000b0o0o0boooboobo,og1o0boooooobooo. b
0000 wy(3.30)0000000000000O0.

6.2 UUOOUOOUOOODOOOOO

gobooobooobboobboob,obooobooobooon
googbooo.bbog200b0b00b0bo0obboobbooboooboon.

gooooboobboobooboobboobbooobo. oooobon
gbogbooooboooboboobooobob,boboboooooboo
googooooo.

6.21 AO0OOO

1.(0000000)

0 6.2: Al: A’s default image(left) and database(right)

goooobooboooooooboboooobooobo,obob 1005
0000000O00O00000D (0000000 4. 00O0O0O0O0ODO
0). 000005000600 (1)O,0000000000000O
gooooooon.
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2. look red something

" -

O 6.3: A2:look red something

0oooo (0),(2),(3)000000000000,00000 (0)00
0.00000000000000.
0000000000000000 (6). 00000000000000
0.000000000000000000000000 (2)000,0
001000000000000000.

3. focus orange triangle

O 6.4: A3:focus orange triangle

000000 ()00000. 00000000 (6040000000
O00,0range 000000 (6)000D00OOOO0O.
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4. look red triangle below orange triangle

O 6.5: Ad:look red triangle below orange triangle

goooogob 3sboooooooo3dobobuooooooooog,
00000000 3)000 100000, red triangle 0000000
O00.00,klowDO00O00O00O0OO,(0O)000OOO (B)00ODO
gobo.oboobooboboobooboobooboobon.

5. look purple something above blue square

O 6.6: Ab:look purple something above blue square

000000 (1)oo0ooO0. 00000000 (1H)OoDe00OOOOO
0000, blue square 0, 0000 above DO0D0O0O (6)00000O0
ao.
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6.2.2 BOOOOO

1.(0000000)

O 6.7: Bl: B’s default image(left) and database(right)

0000000 (0), 000000000 (4000000000000,
0000000000000.000005000600000000
ooo (3).

2. look orange object

0 6.8: B2:look orange object

00000000 (1)000. objeet 00000000000000O0,
000000000000000.0000000000000000
3000000000 (8).
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3. look red triangle above of orange triangle

O 6.9: B3:look red triangle above of orange triangle

0000000 (8)0OUO. (1)0 ebove 00O 0D0ODOOOOOODO
goo,0ooboogoobon.

4. look blue object near orange object

O 6.10: B4:look blue object near orange object

goodooobbobbb. bbb ooboboobobo
D0DDO000. 000, (9),(13),(14000000000000000
I A I I A Y A

000000000 (H)oUoooooUooo )oooooooooo,
O000D0 (6)0 orange object OO D00, 00000000 (4)0
god.boobobbobbobbddooooboooboboobobo
gogd.

32



5. look blue object near cyan object

O 6.11: Bb:look blue object near cyan object

000000000000 (11)0000 (100000000,00000
000000 (40000 (13)000000000000000000
0,(13)0000000.

6.2.3 0OOOOO
googoboooboboobooboobooboobooboog.

e JI0DUDODOODOOOUODOUODOODODO.

goos0b0o0o0booooooooobgon.
e JU0,00D00O0DOODODODO.

googboooboooboobooD.

e J0DUODOODODLOOO,DODDLDODUOODOODO.
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070 0000

0000,00000000000000000000000000000
000,00000000000000000,000000000,000
00000000000 000000000000000. 0000000
000000000000,00000,0,00,000,000000

00,000000000000000000000000000,000
00000000000,00000000000000.00000000
000000000, 000000000000000000000000
oooooo.

00,00000000000000000.

000000,310000000000000000000000000
0000000,00000000,0000000000000000,0
00000000000000,000000000000000000.0
00000000000 000000000000,0000000000
oooooooooooo.

00000000000 00000000, 0000000000000
0000000000000000000. 00000,000000000
0000000000000, 00000000,000000000000
0.20000000000000000000000.

00,??00000000000000000000000000000
000000000000, 000000000000000,000000
00000O0000. 000000000000000000000000
ooooo.

00,000000000000000000000000000000
0O000.00000000000000000000000000000
0000000. 000000000000000,00000000000
000000000 O0000O00oo.
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HEN

googooboooboobo,oboobg,obg,bobobooboobo
googboooboobobooboobooboobobooboobo
goo.obo,0boobooobobooboobobooobooboo, o
goobooobobobooooooooboooooobobobobooboo.
goo,b0bobgooobobobobooobo,bboobobobooboooo
gobogooobboobbooboboobon.
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(1] 0000,0000,0000,0000,0000,000000000
00000000000000000300000000000000
0000,199000000000000000, 217-220

2] 000O0,0000,0000,000000000000000000
000,000, Vol.J81-D-T1(1998),84-92

(3l 0000,0000,0000,00000000000000OO0UD
O0000oo0o0ooooo,0on, VolJg2-D-11(1999),1598-1605

[4 000,0000,0000,0000000000000000000
0000000,00000000000, SIG-KBS-9904-2(3/27)

p) 000,00 00,00 0,00000000000O00O0000O0OOO
00000, 00000000000, 37-1(2001-1),95-96

[ D000, 0000,0000,00000000000000O0O0ODO
000,000 D-I, Vol.J81-D-11.6(1998-6),1182-1193

[(l 00000,0 00,00 0,0000,000000000000000
00000000oo0o,00000000000, 35-5(1999-5),675-683

[8] R.O.Duda and P.E.Hart. Use of the hough transformation to detect lines
and curves in pictures. CACM, 1972.

[9] Sony EVI-D30/D31 00 OO Home Page,
http://www.world.sony.com /JP /Electronics /ISP /products/color/EVID30.html

[10] Argo Craft 0 Home Page, http://www.argocraft.co.jp/

[11] SONY EVI D30/D31 VISCA/RS232C  Interface Library,
http://www.cs.ubc.ca/spider/vk/sony.html

[12] OO0 O,0000000000000000,00000000000
goooooooo,999

[13) 0000O0,0000,000,000000,00000000000
(DOOO0O, 1986)
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0 OA 000000000

googboooboobboobbooboobon.

Command
look, see  direction direction 000 00O
object object 1 0O
focus object object OO O OO
Z00oIm out agoood
in ooooo
home ooooooo
back ooooood
more, again godod ~0gd
show map dooodooooooo
quit, exit oooo

look, see 00O 0 DOO direction 0000000 O0O0O.
direction
right

left

above

O o0ooo

below

look, see, focus 0O OO0 OO0 object OO ODOODOODOONO.
object: [direction] [color] [size] shape

color, size, shape OO0 O O0O0O0000O. OOOODOOODO color, size, shape
doodoogog. direcion000OO00D0OO.

shape
circle a
triangle goo
rectangle, square ooo
one, something, object ooad
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color

red
green
blue
yellow

orange

Ooo0Oo0oogog

purple
cyan oo

size

big ooo
small oo

object 010 00O 0O direction, color, size 00000000000, OO0,
shape OO O OOO.
O0 object 0000000 O00ODOOOOODOODOOO.

[colory] [size1] shape; { direction; of, distance; }

[directions] [colors] [sizes] shapes

directions, colors, sizes, shapeo DO 0000 OO directiony OO0, O
00 distance; O 0O O colory, sizer, shapey DO 0000000 DOO0O.
000000 distance000O0O00O00O00OO.

distance

near, next oo

gooe:

focus big green object
ocooooooooooooon

look red circle left of right big triangle
Oo0doo0ooooooooooooooooooon
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O U0B 000000000000

B.1 SONY EVI-D30/31

SONYOOOOOOOOO EVI-D30/310000000,00000.

SONY EVI-D30/31 00O OO0 Home Page
http://www.world.sony.com/JP /Electronics /ISP /products/color/EVID30.html

00000000000000000
e 000000D0D0000O0D0D0 (98BIM7J.pdf)
e JJDIDDDO (EVID30CLI.pdf)

gooob,0ob0boobboooobgn.
[0 OO Directry]

- man/
98BIMT7J.pdf
EVID30CLJ.pdf
C++00000,EVI-D30/3100000000000000OD0O0OOO.
SONY EVI D30/D31 VISCA /RS232C Interface Library

http://www.cs.ubc.ca/spider/vk/sony.html
goooobobobobooooobon

e J0UI0OODOOUOODDODODO (cam.c)
e UDOUDODODOODO (evicamera.c)

gooob,0ob0boobboooobgn.
[0 OO Directry]

evi/
cam.c

evicamera.c
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B.2 ArgoCraft 10 00O0OOOOOONO

ArgoCraft 0000000 DO0ODOOOOOODO,00000.
ArgoCraft 00 0O 0ODO0OODOODOO

http://www.argocraft.co.jp/veb/doc/acve.html

0000 LinuxOODOODODOODDODOODOODOO.

B.2.1 0000O0OOO0OOOOOO

1.00000ooo0 wwwonogd
http://www.argocraft.co.jp/veb/info.html O O Linux O 00 FreeBSD
googoooboboobooboobooboob.ooboon,

[0 OO0 Directry]

L

acve/

acve_132.tgz
ooo.
2.000000000D0O000O0O0DOO0ODOOOOOO.

% tar xvzf acvc-1.32.tar.gz
acvc-1.32/

acvc-1.32/common/
acvc-1.32/common/vctest.c

good
acvc-1.32/FreeBSD-2.2.x/xvctest2
acvc-1.32/FreeBSD-2.2.x/xvctest3.0
acvc-1.32/FreeBSD-2.2.x/xvctest3

.00dboobobooobo,0boob0ob0Dobod LinxdooODOOOO
gooooo.

% cd acvc-1.32
% cd Linux-2.0.x

4.xmkmf 000000000 Makefile DOODOODO.

% xmkmf -a
mv -f Makefile Makefile.bak
imake -DUselInstalled -I/usr/X11R6/1ib/X11/config
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make Makefiles
make: Nothing to be done for ‘Makefiles’.
make includes
make: Nothing to be done for ‘includes’.

make depend

gccmakedep --  -I/usr/X11R6/include -Dlinux -D__i386__
-D_POSIX_SOURCE -D_BSD_SOURCE -D_GNU_SOURCE -DX_LOCALE -DF
UNCPROTO=15 -DNARROWPROTO -— Xvctest.c xvctest2.c
gccmakedep -a -—- -- acvc.c

gccmakedep -a -— -- vctest.c

gccmakedep -a -— -- vctest2_.c

gccmakedep -a -— -- stereo.c

gccmakedep -a -— -- svctest.c

gccmakedep -a —-— -- svctest2.c

5. 00000 make OODOODOODOOOOODOODO,00000 make O
OO000. 0 make000000 svgalibOOODOOOO, 000000
googoboobboobooboobooboobooboon.

% make clean

rm -f acvc.o vctest vctest2_ stereo svctest svctest2 xvctest xvct
est2

rm -f *.CKP *.1n *.BAK *.bak *.0 core errs ,* *” *.a .emacs_x*tags
TAGS make.log MakeOut "#"x

% make all

rm -f acvc.o

gcc -02 -Wall -c acvc.c —o acvc.o

rm —-f vctest

gcc -02 -Wall vctest.c -o vctest

rm —-f vctest2_

gcc -02 -Wall vctest2_.c -o vctest2_

rm -f stereo

gcc -02 -Wall stereo.c -o stereo

rm -f svctest

gcc -02 -Wall svctest.c -lvgagl -lvga -o svctest

rm —-f svctest2

gcc -02 -Wall svctest2.c -lvgagl -lvga -o svctest2

gcc —-02 -Wall -ansi -I/usr/X11R6/include -Dlinux -D__i386__
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-D_POSIX_SOURCE -D_BSD_SOURCE -D_GNU_SOURCE -DX_LOCALE -DFUNCP

ROTO=15 -DNARROWPROTO -c xvctest.c —o xvctest.o

rm -f xvctest

gcc —o xvctest -02 -Wall -ansi -L/usr/X11R6/1ib xvctest.o

-1XExExt -1Xext -1X11 -Wl,-rpath,/usr/X11R6/1ib

gcc —-02 -Wall -ansi -I/usr/X11R6/include -Dlinux -D__i386__
-D_POSIX_SOURCE -D_BSD_SOURCE -D_GNU_SOURCE -DX_LOCALE -DFUNC

PROTO=15 -DNARROWPROTO -c xvctest2.c -o xvctest2.o

rm -f xvctest2

gcc -o xvctest2 -02 -Wall -ansi -L/usr/X11R6/1ib xvctest2.o0
-1Xaw -1Xmu -1Xt -1SM -1ICE -1XExExt -1Xext -1X11 -Wl,-rpath,

/usr/X11R6/1ib

6.0000bboooobooo,gobobooobooooboobobooooboo

goo.

% su

Password:
# make install

-s
-8
-d
-m
-d
-m
-d
-s

vC

in .

install -c
install -c
install -c
install -c
install -c
install -c
install -c
install -c
install -c
install -c
install -c
install -c
install -c
install

# make dev

xvctest /usr/X11R6/bin/xvctest

xvctest2 /usr/X11R6/bin/xvctest?2
/lib/modules/‘uname -r‘/misc

0644 acvc.o /1lib/modules/‘uname -r‘/misc/acvc.o
/usr/local/include

0444 acvc.h /usr/local/include/acvc.h
/usr/local/bin

vctest /usr/local/bin/vctest
test2 /usr/local/bin/vctest2

vctest2_ /usr/local/bin/vctest2_

stereo /usr/local/bin/stereo

-m 4755 svctest /usr/local/bin/svctest
-m 4755 svctest2 /usr/local/bin/svctest2

done

rm -f /dev/acvc /dev/acvcO /dev/acvcl /dev/acvci
mknod -m 444 /dev/acvc u 60 O
mknod -m 444 /dev/acvcO u 60 1
mknod -m 444 /dev/acvcl u 60 2
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mknod -m 444 /dev/acvci u 60 3
# exit

exit

7.00 Linux OO0O0OO0O,0000000000 insmodOODOOODO
googooooog.

% su
Password:

# insmod acvc
# exit

exit

godooboooobooooobooooooo, onbooooon
00000000000, O VineOOOO Jete/re.d/re.sysinit 000
000000 /sbin/insmod acveD D00 OOO0O.

B.2.2 OJ00O0O0OO0OO0OOOOO

Linux 000 FreeBSD 0000000000, vetest OO DODOODODO
vetest.c OO0 0O0O0O0O0O0OOOOOOOO,0000000O0O00O0OOO.
vetest.c 0 Linux 000 FreeBSD OO0 DOOO00OO0ODOODOOODOOO
ooo.

gdobooooooooood.

[0 OO Directry]

L

acve/

L

vctest.c
ooo.
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0 O0C 0OO0ooooooooo

goooobobobooo,oobobboooooooboooo.
joker O /home/graduates/sugano/

cam.tgz gooboooooooo

thesis.pdf oooono

software.pdf OO

hardware.pdf 0000000 O0OOOOODCOOOO

000000 C, C++00000,Perl000000000000. gec
2.8.1, g++ 2.8.1, perl 5.004.04000000000.

Cl 00O,00000
1.000000000000000000000000.

% tar xvzf cam.tgz
acvc.h

border.c

2.00000000000000D0.

% make cam
g++ —-c hough.c -o hough.o

g++ —-c fourier.c -o fourier.o

. 000boobooboobobon.

% make xvc
gcc -o xvc xvc.c -L/usr/X11R6/1lib -1X11 -1Xpm

4. perl 0000 O0ODOOCOOODOOO.

% make ctop
gcc -o ctop ctop.c ‘perl -MExtUtils::Embed -e ccopts -e ldopts®
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gooobogo, cam,xve, ctopd 0000000000000 OOO0OOO.

C2 0OOooood

goboooobobooobbobboo,goooobbooobooon

0.

[0 OO Directry]

acve/

Makefile

acve.h

border.c

cam.cC

cam_func.c

color.c

ctop.c

evi_func.c

evicamera.c

acve_ 121.tgz

vctest.c

cam.cC

evicamera.c

98BIM7J.pdf
EVID30CLJ.pdf
acvce.html

Makefike

googoboboooboo,boboobooboo

ArgoCraft 00 O0O00OO0ODOOOOOOOOOO

gboogobooboooboobo

EVvI-D3oOOO0OOO0OOO0OO

EVvI-D3oOOOOODoOoOooOoooon
EVI-D30O0OOD0O0O0OO

ArgoCraft 00000000 C OO Index

gogooobooobooboon

gogboooboboob,obbobooboo

gooooooboo

0000000, cop, 000,0000000000000

gooooog

cCOO PperlOO0O0O0O0DOOOODOOOOO

goooo,0obob,b0o0bo0oobbooboobooboon

EVI-D30OOOD0OOO0OO0OO
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—  filter.c

—  filter.h
fourier.c
hough.c
interface.pl

— iofile.c

—  log/

look.c
map.c
mycolor.c
position.c

XVcC.C

xvc.sh

C3 O0oog

000o,0000D0oooooog
com 00000000
ooooooooooooon
oooooooooooo
00000 perlOCODOO
oooooood
oooooooogo
hoge.log hoge DO ODOOODOODO
hoge_l.ppm hoged 1000000

hoge_lxpm hoged 1000000O00ODOONO

googoooooo
XOooooooooooooog
Xoooooo
gboooboooboobon
gboogoboooboooboboo

gboogobooooooboooboo

1.000000000o0oboOoobon.

% ./xvc.sh &

OO00O00000oO,00gdPowerd OnODOOOOOO,0000
coooooOo.offbogoooooooo.
2.00000000000D00.

% ./cam hoge
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Log Output > ./log/hoge.log
goooOoOoOoOoOoOooOooooooo
BANANA >

o00,000000000b00b00o0b0.0b0ob0b0d hogeOODO

OO0.000000000D0000000 PowerD OnO0O0O, 000

googboobobooboobooboobooboobon.
.00000o0o.

BANANA > look above circle
perl00O0O00OO0OO0OOOO

C4 0O0ODOOO
0Cl1000000000000000000.

rrrrrrrrrr YEECYON Y ¥/ ¥ | . ¥ LV

—_— L TYUCY ¥y Y
xve(” Tt %o ) cam(¥«¥/HEJ' , )
EVI-D30 @¥ ¥

lc',‘/Ef

\ 5

interface.dat

rgb.ppm Cwr o

“»tE DB¢, %o0.0 ¥HED'

0 C.1: whole process and data-flow
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xvecUOOODODODOODOO xvel,00000000O0DO0OOOOOO

gooooboobboobgoooooboooboobooobob. oboo
O0,flagdat 0000, cam000000COCOCOODOCO,DO000,10
OO00oOooo,0o0000opooooooodgd,rgbppmO00ooOoon.

Warning:
000o0ooooooooooD,xveOODOODOOQOODOOOO
0. 0000,0000000000000000000000
oooooDooo,00000o00oooooo0,0o0o0ogoog
00o0doooDOooooooooooooooo.oooogoo
0000000, flagdat 0000 100000000O. ODOO,
00o00ooooooo. 00,0000 rgbppmO0O0O0000
Oflagdat 0000 00O00OD0OODOOOOODO.

O0000 ppm 0000000, ppmO0000000000CDO.

P6

width height

depth

(0,000 RGBO, (0,1)0 RGBO, ...
(1,000 RGBO, ...

(width-2, height-1) 0 RGB O, (width-1,height-1) 0 RGB [

width, height 00 000000000000 ,00000. depth
gbooobooog. 320000 31,260000 26000. 0
ooooOoooboooboOobog,depthOD00oooboooononO
g.oboooboboob,gob,obobooboo,obooboo
go.

gboobdppmdogogoo,00b0ob0o0o0ooooog
googobooobo,obo0boooog.
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