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Basic Study on Ultrasonic Sensor for Harvesting Robot of Strawberry
Yongjie Cul, Taichi KoBayvasHI, Masateru NAGATA
Division of Agricultural Environmental System, Faculty of Agriculture, University of Miyazaki

Summary : The vertical distance of the strawberry fruits was measured using ultrasonic wave in this
research. The descent distance for the harvesting hand that could cut and hold the fruits through their
peduncle was examined. The sample strawberries (Fragaria x ananassa Duch. variety “Akihime”) were
taken from a greenhouse farm in Miyazaki Kibana area.

The measured distance using the ultrasonic sensor had indicated consistently higher values than the
true distance. The measurement difference S tended to become smaller as the degree of fruit ripeness
progresses. The effects of shape confirmed A to be smaller than B.

Because the mean value of the measurement difference in the strawberry (at various sizes: M, L, 21,
3L ; degree of ripeness:80 % and 100 % ; and shape: A) during harvest time was 3.8 mm, a correction
value of ¢ =3.8 mm was selected. The descent distance that attains safe conditions forharvesting while
the picking hand cutsand holds the fruits through their peduncle after applying a correction value a was
decided tobe 20 mm.

This time, the descent distance of the harvesting hand of the harvesting robot of strawberry can be
effectively controlled using an ultrasonic sensor for distance measurementswhile applying a certain correc-

tion value.

Key words : Descent distance, Harvesting robot, Measurement difference, Strawberry, Ultrasonic sensor.
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Fig. 1. The ultrasonic sensor.
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Fig. 2. The harvesting robot for strawberry.



A F TRy s OBEFRL

1

EOESOBEEELE LTRDA KiZ, WHED
EZT: Z L SRR A 2 7054 FTOE L (ERE
) CBEIL, A F TEED S IHET 5 RER N
N (S#, TR MAE) 2k, #HFE v
F(Z#) BT L TRIFZEE - Gird2b0
TdH 5. Table 1. IREBRIZBIT S A F TILH#E
ORy M OEGRUHEORELEERT.

2. REF&E

FHAIEEEE R X O IEfE

A FITORE, 4 X, FBIRDEHAIEEE &
TEE

BEM 2 o HIC X BEHENE, Fig. 3. o L9
FW Y RO E & A F TOEBECICBE
LT, BEELCYICLAAF TOREEMT A
FCOHIEREL 2 kKD, BEERE VT O%

WS A T T ORBEALT M T TOEREEL, 13,
AT 25 & 50 § TOMRBEL (REBRTIZ
270 mmIZER5E) & A FTDH A AHL 51K
Lk, Kb FoFHilEEIZ, 220~250

mm®OFEEELZ B TIEFES ~40 mmOMEREE # -
TWAZEDNL, BT ORLHAREEMT %
BHRCTH, HEHENTRTHL, T,
Bt ST L BE RS ARER D S K
5 L TR TL A M A 5 BT 21772 ) O T,
YR AT T 5 272 K8 (HET|) Tk 1 mm
HALCHBEEHIAEETH 525, HE OB LR
HEHEOWENLETHILEEbN TS (TR
2002). ¥—%, YUVRVE, TN TR—LVEH
WP REROMER, MERRLFOINLOW
T, Lildl, K9P LEROOERELZD,
L>LBRELs AFTEMEZELZ &H
5, MBFBOEZBHFW L L BEHIIZESE L
TRRIZI kD72,
L,=L—-H (1)
S=L,—L, (2)
B, SROERTIHE, 14X, BRIE
%B3MEADA FITRMEH LT, BAETOAFITD
BB 6 /%% Rk C, #nEh 2 mEHIL7.
ZFOFF— 7 2 HWTA FITORE, ¥4 X,

Table 1. The condition of settings related to image data processing.
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Fig. 3. The distance measurement of strawberry using an ultrasonic sensor.
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Fig. 4. An example of pattern of arrangement for strawberry.
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Fig. 5. The relationship between Safe distance and Taken distance.
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Tabl 2. The comparison of measurement difference when using correction value.

FHIEME M L 2L 3L
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3.8 mm 0.2 -1.0 0.4 0.6
4.2 mm —0.2 —-1.4 0.0 0.2
4.6 mm —0.6 —1.8 —0.4 —0.2
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Table 3. The suitable ratio of safe distance and holding distance using descent distance.

4 F M L 2L 3L o

8ot | 1007 | 8oEfB | 104%B | 84EfE | 100%E | 84%E | 100E6
BEFERMEN n [ n, [ b [ by [ by [ he [ [ he [ b [ [ [ he [ by [he [ By ] e | by ] oh
16mm | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 8.3 | 100 85.4
17mm | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 8.3 | 100 88.5
18mm | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 8.3 | 100 88.5
19mm | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 8.3 | 100 88.5
20mm | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 58.3 | 100 94.8
2lmm |9L.7 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 83.3 |99.0 97.9
22mm | 83.3 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 97.9 100
23mm | 58.3 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 94.8 100
24mm | 16.7 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 |89.6 100
YHAL: %

ORI RE L RS hy = 3 mm, Z4EEME h, = 3 mm
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distance at descent
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