F9H

AR D RAK D R B TE B 51
— &R OTSIRILEEEYDREIL—IL —

BEORM - £YHNLDBRAEIZDOVVTHDIREEHALERBFIZT Y
EDav AT LIZKAERIICEAHL AV IO I T7HEEEXESFT D,

BKYOTO Hsmy




KYOTO Giersmy



ANV DREEEDELER

2R
STIA

7_7X y

—RGB. HSI-

—&tiRtE. 7z KL
—HEiE, RKEZE. FMHAER
—>TORAFYEFE=

RAPAE
) KYOTO &nersry



BRCIR

vw: W B
o ME R RE
LILEY =R

REOQRY MT)

a ....\f L : M .n. R R TR AT ..\... [y W
/ e oo g M - Wy e ¥, e "2
. - - | a1 m. 7
X/ v e Tad L p R e Ve i e e (7]
&= J% M fu.l M \.l‘.“ R ..\..\ ‘“s ' .L l.-”A.‘- .— A.. n . re .-...hl lr. \’ k ﬁv_- R
//\. \ 1 e, 1, . ......“ .u.J et FL u....A L X -_AEVL
a —-7..‘.. ' ; \uv...- b —J -~ " ..(0 -.... .ﬂl
A ) L N PR A G : LY e - ._ v 2
A R PR U o R R -
P SIS ¥ LA (D i ~ et
I o n-.... y PR d . ...J \b.s .f . -.- P .... . _d. -_
“. S o L D AL ENPR Qodsu '~ Vs \..- . " f...n. . s -}u
ekl " s L [ A A . o—v
. . N ’
G

7
2\
J ¥
A

&
-
o
et
N
r
D 3
e Lt
u_"
.~
£
AT
T
io
ks -; :. NI
ey e M g .
. e P N T 3
b
KYOTO ¢

&

5

i

“

v ¥
{a,b,c,d,e

, ’ A ) AR B LE ’ g
#u SRR TN PR EUMSREN: e X g
o ' .. .o sl Y e e
.s.u w-.z.. .. . it .. .. } L ..\un.. .z..
3. S % o RO B , n \ v, ..... l..-.- . . -~ .- N n
. Wt L. N LY Y Y. [ P TR
.,.nq... ..ﬁ....l AN I YO LN s._,o. WoRia ... - o=
AR LR T S I
...f"&.az&.. P AP AR L BN TR ..". :
* . D.W. . = ...ﬂ- : ”. \T... .u.._ - P .-l.n. . " ’ \. l ..f-
b =e ool i - A L s rel” wU T
.‘ h\ﬂ?.... ,.s.—.o.\.. .. & ..4 l\.!.f.&t ..f R o- o - —_.u- ......) A\ ™ 'vh
D A S N e ! .a\q‘ss '
%F.&..ﬂ R o & l#f L - 2 -
. —%.. .- ...(-.. 'ﬂ.— ......—.‘.W- .\ -\lc‘\ﬂ -”s ¢ v -h‘-_ N

v —fEHT

P,

TIA

(max{a,b,c,d,e,f,g,h,1}

(at+b+c+d+e+f+g+h+1)/9




ORycDBEELTORIEDTY

B LR
Hi AL TE
2 {E1k

I IE

=R
=Y+

3 XRIciEfE

Strawberry harvesting robot
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Active stereo vision
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Feature—based stereo vision

Dy=dL/(P,<P,)
Dx =Px Dy/d
Dz=PyDy/d  @KYOTO ik




Strawberry fruit images from stereo vision

Right

R
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Matching on binary images

Right

Matching criteria: Horizontal level and strawberry size
should be almost equal
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Cluster of Strawberry fruits

Right
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Un-Matched fruits (No.1, 3, 4)

No 1: out of view 1n right image
No.3: occluded on right image

No.4: different immature parts from difterent angle
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Depth measurement by use of differential
object size

}di < L > < Dy g
] P_ Dy=P,L/(P,-P,)
P] — = ’=__2 ._>H<._._._._,__,_,_ D Dx:P2Dy/d
X
L Dy _ _
: . Dy=Lv Na,/ (v Na,—+ Na,)
NI ~ F%F?E% Dy= NI,L/ (Nl,—NI,)
2
Na, Na, Na: area of object on image
/@ //@ NI : length of object on 1image
NI7 NI, ’
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Actual images from camera
attached to manipulator end

Na,: pixel number
recognizing fruit

at position P1

Na,: pixel number

recognizing fruit ..
5 5 at position P2

Dy=Ly Na,/(y/ Na,—+ Na,)
BKYOTO Fitm




Correspondence problem

Area-based stereo matching

(use of larger image regions (or areas) that contain

stereo matching
(Feature extraction by color or edge detection and deal

enough information to yield unambiguous matches)
with only points that can be matched unambiguoisly)

Feature-based

-
B
®5
@)
—
m




Area—based stereo vision

Stereo camera
Stereo camera mounted tractor D

1) Kise M., et al. : A Stereovision-based Crop Row Detection Method for Tractor-automated
Guidance, Biosystems Engineering, 90(5) 357-367 (2005).
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i=m/2 j= m/2
E@d)=x2X |IL(x+l, y+j) -

i=-m/2]=-m/2

Image size: 320 X 240
Mask size m: 25 X 25
d’= 0~32 (setting value)

Disparity image
(darker pixel 1s farther)
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3 D image from active range finder

Jor#

Transmitter
Receiver

Rotating mirror

Operating principle

(Time of flight)
P)KYOTO SfEisry
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[ ZF DA% (Phylotaxis Rules) }

R RRHREOHEAR FaoUOHRLE
Op= 111 /2 i REDER Oy= +4ui /5
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http://momi.jwu.ac.jp/~physm/buturiO1/fra01/fractal.html
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http://www.synapse.ne.jp/~dozono/math/anime/koch.htm ol KYOTO Lﬁﬁﬂvjéfsny
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