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Design of conical root cutting device for Oudemansiella raphanipes
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Abstract: This conical root-cutting device was designed tosolve
the problem of slow rooting and poor consistency of artificial cone
rooting about Oudemansiella raphanipes. The cutting device a-
dopts two symmetrically arranged four-bar linkage mechanisms,
and the connecting rod blade forms a waist-shaped motion track.
By forming a cone-shaped envelope, this device could realize the
taper cutting of the root of the O. raphanipes. The industrial ro-
bot which equipped with the camera recognizes could capture and
precisely control the depth of the O. raphanipes into the cutting

area. The experimental results indicated that the two connecting
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rod blades performed a total of 12 operations in 0.8 s to complete
the taper cutting. The robot could capture, cut and classify one
O. raphanipes in 6 s. Taking the O. raphanipes stalk with a di-
ameter of 12 mm as an example, compared with the 7-pyramid.,
6-pyramid, 5-pyramid, and 4-pyramid formed by artificial root
cutting, the root-cutting of the robot could reduce root waste by
7.5%. 9.1%., 13.9% ., and 24.4% , respectively.

Keywords: Oudemansiella raphanipes; tapered root cutting;

cone envelope; robotic arm
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Schematic diagram of the whole machine
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Figure 1
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Figure 2 Machine system
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Figure 4 Visual recognition flow chart
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Figure 5 Mechanical gripper
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Figure 6 Schematic diagram of cutting operation

1

LI R 20 B0 3. R 40 B4 5. AMERR 6. &
HHELiEE 7 AMHER e 8 R AT 9. RN 100 #L
2OLFR 12, FAgsd 13
B7 WK EE
Figure 7 Cutting device
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Figure 8 3D simulation of cutting device

(b) VIHIE



&M | Vol.36, No.2

LR RAE S L 1 LA BT A B
N 75 x/s BT s IS ) A R BRI 15 U, 4%
12 JIUIH) — A3 BB 55 0.8 s BIAT 58 s — WAk .

MR 1 FLAE AL B 5 06 32 sl R ARl 9 s . i
T [ A5 CRI A ABD MR £ 5 [l %% 80 A 1 % DU 3% AT B
AT FEAH. Ll Lols 53518 AB.BC.CD.
DA .CE 2Bt K30, y AB(Hi4) 5 AD (WLZ) ity ¢ £
0: A BCGEH)IH AD WL I 360, R AD WL 5
Y A bR A Y g2

(b) MUz slR R

LIV T N | O 10 I e
B9 vk AFAuM o) R E B oA
Figure 9 Motion analysis of cutting device with

double four-bar linkage
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Figure 10 Cutting track
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Figure 11  Oudemansiella ra phanipes root cutting state
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Figure 12 Device rooting and manual rooting
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Figure 13 Calculation of residual volume of root after

root cutting
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Table 1
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Multi-pyramid and cone volume

comparison table

L AL AR FEER Rz, WR/
A/ mm® R/ mm? mm? %

4 bR 664.5 878.9 214.4 24.4

5 b4 756.5 878.9 122.4 13.9

6 b4 798.5 878.9 80.4 9.1

7 Wk 821.7 878.9 66.2 7.5

8 Wi hfk 836.0 878.9 42.9 4.9
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