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[ Y7k 7 (Software on Machine Vision) }
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Strawberry harvesting robot
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Objects

\
Light camera 1¥:comera \

Active stereo vision

Passive stereo vision

N. Kondo and K.C.Ting: Robotics for bioproduction systems, ASAE, 1998 (@
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Feature—based stereo vision
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Strawberry fruit images from stereo vision
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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 in right image
No.3: occluded on right image
No.4: different immature parts from different angle
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Depth measurement by use of differential
object size
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‘>>1 <‘Z Dy= NI,L/ (Nl,—NI,)
Na, Na, Na: area of object on 1image
o /@ NI, : length of object on image
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Actual images from camera
attached to manipulator end

Na,* pixel number
recognizing fruit

Na,’ pixel number

recognizing fruit .
at position P1 - at position P2
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Area-based stereo matching

(use of larger image regions (or areas) that contain
enough information to yield unambiguous matches)
Feature-based stereo matching

(Feature extraction by color or edge detection and deal
with only points that can be matched unambiguoisly)
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Area—based stereo vision

Sterco 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. =m/2
Ed)=33 L2 (et yHj) - Ir(etitd’, )

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

Transmitter .
Receiver

Rotating mirror

Operating principle
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(Time of flight)
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EF DB (Phylotaxis Rules) }
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http://momi.jwu.ac.jp/~physm/buturiO1/fra01/fractal.html
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[ NS IRBASIC for Windows95 CE{TEIED

http://www.synapse.ne.jp/~dozono/math/anime/koch.htm
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