J. Agric. Sci., Tokyo Univ. Agric., 52 (1), 33-38 (2007)
Oooooooo, 52 (1), 33-38 (2007)

Jodotd -dbotdotdotdodot
Jooodododgogo

g0 0O*-00 bO*-0ouo*=-0000*

(0D 18O 1002000/00 19030 1000)

go:goooobobooooobob, bobo -0ooDob4g, bbb, bobobob, 0o, 0o
o000, ooo/ooooo0ooog, o000 -00000o0o0, OO0, boooooooooog,
ocooooooo, oo UL, 000U 0ODL0OUUUOUULUOoUoooo
gobooboobooobgo, goboboboooooobobobo-0obbooobobobobobo -00n
goboobobod, boboboboboboboobobobobobUob, Ubobobobobobo
ooooooooo, 3pcGoooo—-oooooobo, oo UUUUoUo

ooboooboooooo,

u-—-o-0:.:0o0bob, booo, bobg, oboo, obgoo

I. O a

00000000000o00O0o0ooooooD -00
0, 000000000000000000000001
oooY, 00000, D000 -000000, 000
0, 0gooooo, 00, 00000, 00o0/0000
ooooo, 00000 -00000000000, OO0
Jod0o0o0o000o00-0000ooooooooo
oooooood,

000000, 0ooooooooooooooooo
ooooo®*®, 02000000, 0000000000
00, ooo0o00o0ooo0o0-000oooooo
0Jo0000000O00O0O0O0O0dO0Od, 000O0O0ooo
0, oo0o0o0o0o0oO00oO0O0ooooo, ooooooo
00000, 00000000, 0000000000,
Jod0o0o000o00o0000o0o0oo00oo0oogdd,. O
0d00000000000000000O0O0O0OoOoooon
000, 0o0o0o00o00oO0O0O0O0O0O0O0oOood, OO
00000000000 00000000000ooon
ooododd,.

00000000000O00O0O0O0O0OdOod, 00O0o
0, 0ooo0oO0o0oo, 0ooooooo, ooooo
000D0000000000000000o00ag, (@)o
000000 -00000000o0o0®®, 00 17000
000 1,334 00000, 000000000, 0000
Joooo0o0oO0oO0oO0-000O0O0o0Oooooo -oa0,
ooooo, 00o0oo0oOo, Dooooooooooa,
jod0o0oo0ooo0oooooooooooooooo

uod, ooooooooooooooooooogod
00000000000000%, 0000000000
oooooooog, oooooooooooooood
goooooooogot, oooooooooooooo
odooooooodgddds
1. 0000 (0o, DOoDOObO) Dooooo
2. 0000 -000000000000000
3. D0O00UOo (DO0DDoOoO0ooO0, D0o0ooooo
oo
00000 (obooooooooo)
oooo/o00-—-00ogd-—
. ogob -0o-000000D0
gbooooooooooodoboooooboooooo
U, ooooooooooooooooooooood
00 (0 V. 000OD0O0O0ODOOOO, 0D 1000000
ooooooobooooooon, booooo 3begd
oo-odododod, ooooooooogooogod
oooooodod, ooooooooooooo, ood
ooooooooooo, ooooooooooooos
goooo-0O000o0oo0o0oboooobooDboooo
Oo

II. O00OO0O00OOobOOoooooog

go0o0ooooboo0obO0oobooboobooooo 4
00000o0oooooooo @ D
1. OOoOoo
2. 000000000000
3. GISOOD-00-00 (Doooooooooo)

*00000000000000oOoUoUoogo
*poOoooooboooobooooo



34 040 -00 -00-00

01 000000 -00

| $MWEOET, BEET, SR,
PORIEE | e, BRI, T ks, i
et b |

FEFn

BRI | KRR OWE - UL, A
T X=7 4 | BURRORE, NEORE, BRI

S o

5% MR, R

[ BhAEROmE, BEAmO=Y R
L I o
IS, B | Bt F OIS R S (LR & L C 007
Tk | 1

02 000 -000000000000

- EEIER (B 51, Z0imiil, Zezei

72 ) 1 X B M EZE R HIFRSesh ] 3

- Ay U—h o RATREICLLHTZE

FIHIR, T#7 & X 2R A0

- B X 2 MR - tRAKPES L AR

Z2 ] i

- REERHE - K - HERRR

- PR A A EORKIBYREE

S IT AL s T AT 7N ML DE

- REHARARBRICKAFHE - iUE
-

153

- BRI EEORARE S (R 50
HRE &
?~fi¢ T EEEH)
- T - ER=—XLEBEOMEE (REM, K
RAGRMHER &) DI R~ v F
- D A —
- EER R E S SO S
T
RRIER | pkmoniie -
RO, MBSO U A 2 LRI
i -%g@ﬁ$ﬁ2¥$
gy | - ITERTCORE AR
a - EIRMIRE

4 0OO0OO0OO0-0000
gobooboboooooboobooboboobo, oo, g
U, bobobo—-0obooooobooooboobobo
ooddtd, dooooooooooooooogod
goooooboog, booobooooobobooobo
gooo, bobooboooooooood, obg, o
Ug-obobdg, obobooooooooboobobo
ooooooooooooo, ooooooooog, O
goooog, bogoob, oobo, ooooog, O
goooooboooboooobbo, GIsobo—-00 —
goobooboboboboobooob, bobobobo

R

© ATk
- iz mify

Ial—vaE

GISH! .
T R R

ARy MZED
| EEEEE

- (ARZEIC 35 0T B AR
it V=W NGY )

<JRIEE,
B
A SERE
« T Of

01 0oooooooooo

o, oo, oo (0o -000), OoOO, o0, 0Oo0O
o, booobooobobooobot., Obboo—-0b0
gobooobbooobobooooboooooobobooobo
gobob, bobooboooo -obgoob =0, bo
goobobooboobooooobo -0, bobooobog =
o, booooboo, 0b -oobbooooobobog, bo
gooo, obooobobooo, boooobobooobo
gobobobobobt, Doooobg, gobobobo
gboboboboooooooboobag, obooobg =
goobod, bboobobooooboooooooboooobo
gopooooboogd,

goooobobbbbboooo—-0obbbbboooo
O00o0-000oo0, oooo (oo, oooooooo)
gobooobbooobobooooboooooobooooobo
Oo

III. ODO0000O003pccUuno-—uoon

(1) 3000000—-0000000D00O0
3000000-000o0ooO (@O, 3DCG) oo

gobobo—-gbobooboooooooboboobo,

goobo—-obobobooboooooogoo, bobdo

gobooobbooobobooooboooooobooooobo

Udd, boooooooooooooooooooond

gbobobobo, obooooooboobobobo

goooobob, booooooogoo, bobobo

doooooododd, ooooooooooogod

gobooobboooboboo—-0oboooooboboooobo

gbobd, obobooooooobogogb.

1. Jboooooobooobooooooboooboooo
gobooopboooboogoon.

2. JOooboOOoOobobOoobo4~b0o0oboooooboog
gboobdb,

3. 30opoooooobooooooobobobooogoo
Oo

4 O0O00OOO0OODOOOObOOOOobObOO, bA000
goobobobds

5. JoobooboOooooboooobobouobobooobo-—-00



goooo -00oobobo0oobooobooboooboooobooo 35

oo0Do0oO0oDoOoOgno,

00000, OpenGLO GLUTODOOO 3bCGOOO
O0—-00000000, OpenGLODOOOODOOOODODO
oooooooooSoooooo3pcconooonon
00, GLUT OO OpenGL Utility ToolkitO OO, O0O
000000 -00000000, OpenGLO GLUTDO
JO0000b0OoDbd, Windows, Macintosh, UNIX 0O [
ooooooooooooogosbecGcoooo—oono
000000000, Windows XP OO Visual C++0O
Jo0DoO00bOoO cOo0opDoono—-0o0oooogn,

(2) 83DCGOOOO—0D0O0O0

apcGoOooo—00O, 020000000000, O
oooooog, ooooo -0, ooooooooodg
000

ogoooo, ooooooooog, oooooooo
0000000, OpenGLOOOOOO RGBOOODODO
0, ood, oooog, oooog, ooogo 400d
gooooooddodoooooo, Doooo oo
Oooooooo.

goooooooOoOoOoOoOooOoDOoOD, Dooooo
00000, O0O0O00oO000—-0000oooooon
000o%,000,000000000000000000
00000000000, 00000 —-0000 C-code
00000, 00000, LsystemO 000000000
O Xfrog (greenworks0) OO0 00000000000
00 3DO00-000000 -0 — PolyTrans (Okino Com-
puter Graphics0) O0O00O0OOO0O —0O0O C-codedO
000, 0000 —-0000000000g0oggd, d
ooodo, 0400000oooooooo—-o0o0d
00000, O00000DODODODODO0O0 OpenGL OO
000

o3pccUuooo—-o0od, 0o—oooooooon
odoodoooo—-o0o0oooooooooooooog
goooob, oo —-—ooooooooo
goooooooooo, booooooooooooo
0000000o0ooooooooo,

BWARAT =2k
(B3 v v F /%)
g < X

02 3pccoooo-oo00oooo

OpenGLOO, 000 -000000000O0 (OO
0) 0000, 000000 (000) 00000000
0000 3DCGOO-0-00000000,00000
00000, 00000000000000000000
000, 00000-0000000000000000
0000, 000 (Vi V,, V), 0000 (Cy Gy, C) OO
001000000,

C.=V,—L +cos¢ *sinf
C,=V,—L *sing (1)
C,=V,—L - cos¢ * cosO

()DDO00o0O000o0oooooooooooooo
0,00, 6 o00oooooooooo -boogo,
Loooooooo (@ 3.

(3 3pcGUUOU—DOU0OOOOOOO

goobobobo—=-0ob, boboboboboobooo
gob, oobbooobobooobooooobobood. O
gooo-, OO, OO0, OoOoboo, o—-000, bo
gbobob-00booboob, obobobobobdo
gobooboobobobo, ooooboooboobobobo
gobooobooobboobobo,

gobobooooobbooobooobobooobooooo
gooogddd, OpenGLOO, DOOOOOOOOO
gbobobobobobobooobuobouobobo., »
gooooooooog, sbeccoooooooooog
goboooobooobobooobooot, booobo
gbobobobobobobto, bobobobobdo
gbobobobobo-0oooboobuobobobo
goboooboogob.

IV. DO000O0bOoooooo

(1) DO0O00oOoO0oOooo

0000000000000O00O0O0OoOoOoooooo
00000, 000000000 -0000000o00o
O00RGBOOD-00O000O000ODOOOOO, OO
oooooo, Dooo0ooOoOoOooOooOooog, o
Jd00000000O0O0O0O0O0dO0O0Od, 000O0ooo
0000000000000, 0000000000 GO

03 0ooooood



36 o400 -00

0o -gg

odoooooooogggdd,

goooooooboobooob 400b, OO, DOOOO
gooooooooobRrRGBOOOOOOOODODOO
oo GcGUoooooo, @UuUuooooooouooooo
oooodd,.

[f ]GZmaX{IR, ]B} then IRZO, ]BZO

(2)
QZSQIRZO, ]GZO, ]13:0

ooo, r:RGBOO-OOOOOOOOROOOO
oo, I:GOOOO0OD0OO0, :BOOOOOOOOO.

oo, bocooooooobooboobo, bboboboo
200000000%, 000000000000000
oooooooooooooooooood, oogog
000000 2000000000, 000000 o0
goooooobobwbD 2000000000000,
oooodoe¢,0wO00O000OO, OODOD0OOOOO
00000ooooooog (<< 000000000
000000, max000OOO00w*0 20000000
0DoDoOoooooooo (3)0)e
(3)

Nmax =

a’s (th) }

max {72
0<th=2550  g*p

god, gbooooboboboobobo, goog
yoooododoo.b0booob, boooooooooo,
good, oooooooood., ooooooood
gbobobobobobobooobobobobobo
oo0b0O0d, bOoOoobOoOoobobo 100D o0OoDbO
gooooob, oobobi10oboooooo, oobo
goooooboooi1obo1oooboooboboo o,
gooobooobbooobn, boobbooooobboobo
000-00000000%, 000000000000
googooooboooboo-0o0b, ooboooo
Oo

ooo, ooobboooboboz2gobooobooogoon

<I&#H> <AnEE>
RGB» 7 — i
- GRSy B K R H R OY
‘: HIBIAHTIEIC L 5 2fEAL
Gl o7 2fE {5
iR AL BE
< (AF 4T T 4NE,
v U HE « BEZREALER)
iR b 2fE {5
< TR 27 R OB R K
v A7y hOHH
ELOORH

E@ﬁ@%ﬁ}

04 0OO0O0OOOOO

goooooodg, ooooooood, oooogod
obooooooobot, oboooobooboboooo
(00D0DO0) 000000 (D) DOD0DO0O0O0O0O0O0. O
goooooooooooooooogoog, oogoog
doooooooooooooooooooooood
odde

(2 DOooooo
00000000o0oO0000OoOoOoOooog, oooo
0 (00 -00) 000000200, 00000000
0oo, 00 00000, OOO 605’0700, 0O
0000000000 LD0200000, 0280000
00000000 -0000000d,
0s00000000000000000000000
0, Jjoo0o0o0o0o0o0o0oO0Uo, D00O0O0O0O0OO
00000000000000GoO0oO00D0ooooo
ooooo, (b 000000 200000000000
00000, 00000000000000000000
0oooooooo, (o 00000000000 -000
gooooooooo, 0000000, 0000000
000000 (0o004000000000000000
00, 0000000000000 (4000, 0000
jooo0o0o0o0o0o0o0o0o0o0o0o0oO0O0O0oOoO, 00O
Joo0o000ooo, 0o0o00o0o00o0o00Odod,.
00, 000000000000O00Ooooooooo
00006000, (b) 000000000 OO0O0OOO
000, D00000o0o0oO00o0o0oO0o0oO0oooooooo
gooooo, oooooooooooooooog, o
Joo0d0o0000O0O0O0O0O0OdOoOoO, 00, oooo
Joo0o0o00oO0O0o0O0O, 0o0o0o0o0ooooooo
00, ooo0o00o0o0o0o0o0o0ooooooooooo
000,
0000-00000000200000000, O
joooo0o0o0oO0o0oOoO0O00oOooOoOoOooooooa,
jooooooooo0o0oOooOooOoood, 0O, OO0
Joo0o0o0o0o00ooooo0oooooooooooo
00000, 00000000000000Oo0oood,
dooo0o0o0o0o0o0o0o0oO0OoOooOoooooog, 0o
Jod0o0o0o00o0o0o00o00oO00o00OoooOd,.

V. O u

goooog, boooboos3sboogboo.

1. Oooooooooooooooo, boboobooboboo
gboboboboboooooboobd,

2. 000000000O00000, 000000004
g0ooOoogdoooo3pccUoono—-ooonoo
U, bobobo-—-0ooooobgobobobo
gooboobds

3. ODOOODOODOOOOOOOOOOOOO, oDoOoOo
oobooooboogbonog,.
gooboooobobobobgs

1. Jboooooobooooobobooobo-=-00000



goooo -000bobo0oobo0oobooboooboooobooo 37

4

(b) GRlsr 2t

ORZ:l75: (d) A8k L 72 fiA

05 0000000000 DODOODOO0
(ooooooooooo)

gooboboboboboobooobooboobobo
O

ooooooooooooo, 0o, 00/00000
gooog
gbooboboboboooooboobob

goboboooobbooobooobobooo4~b0ooo
gboboboboooobooboboboboobdg =
gbobobobobobooooobobobd,

gooo

D
2)

3)

o000 :000Jooooooo, oog, 2000.
0ooooo WebdOOO :0OOODQOOOOO, http: //
www. kensetsu. metro. tokyo. jp / gairojyu / hyoushi 3 /
index.htm (20060 100 20 00 0)
000000 : TREE DOCTOR No. 7 OOOODOOO,
gooooog, 1999.

4)

5)

6)
7

8)

9)

10)

1)

(b) #Rak L 7oA

(a) RGBH| {4

(b) 3B L7 M

06 D0ODODOO0O (DOODOOOOOOODO

000000 : TREE DOCTOR No. 8 OOOOO0O, O
goood, 2000.

(0HooooooOo—-WebOOO :00000, http: //
www.jpgreen.or.jp/treedoctor/index.html (2006 0 10 O
20000)

000000 WebOOO : http : //jumokui.jp/ (2006 O

10020000)
oooooo o000 oboobo—o0ooo -obgoo
O— Ooooog, 2004.

0000 -0000 -00000:0000000000
000O00-00000000000o0ooooo, 00—
0000000 -0000o00o00, 5 (3), 27-32, 2003
0000 -0000 00000 :000000-000
000000000000 000o00o0oooooooo
00, 00-0000000-00000000, 6 (3),
93-98, 2004

0000 :000000000000000000000
000, D0000OoO0oO, J63-D (4), 349-356, 1980.
00000 :cOo0oooooooog, 0o-00, 1999



38

040 -00 -00-00

Tree Recognition in Virtual Space Assuming
Management and Diagnostic Robot
for Roadside Trees

By
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Summary : Roadside trees have important roles and functions in the urban space, such as improving
traffic safety and comfort, urban greening, amenity effects, disaster prevention, ecosystem formation,
and continuance of history and urban culture. On the other hand, due to the poor quality growing
space, there are problems such as damage caused by disease and harmful insects, the use of agricul-
tural chemicals, and the problem of fallen trees due to rot bacteria. Despite the fact that there are a
large number of roadside trees, there are few tree doctors who can make diagnoses. Efficient and
objective diagnoses and management support based on accumulated data is essential for future road-
side tree management. Therefore, this study firstly proposed a roadside tree management support
system. Then, after turning the focus to diagnostic robots as part of the system’s function and
constructing a 3DCG simulator, a tree recognition algorithm using a diagnostic robot in virtual space
was examined.

Key words : Roadside tree management, Automatic diagnosis, Robot, Virtual space, Image recognition

* Department of Bioproduction and Environment Engineering, Faculty of Regional Environment Science, Tokyo Univer-

sity of Agriculture

** Department of Production and Environment Science, Faculty of Agriculture, Niigata University



