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Abstract: Modern plant tissue culture is a time-consuming and labor-intensive task with monotonous work. An automat-
ic seedling clamping system based on semantic segmentation visual servo was designed and tested to reduce labor costs
and increase production. First, a vision localization method was proposed based on the DP-BiSeNetV2 semantic seg-
mentation algorithm to determine the appropriate clamping point on the root. Further, a clamping device suitable for the
actual working environment was designed, developed, and tested. Finally, an automatic seedling clamping system was
constructed by integrating the vision localization algorithm with the robot clamping device. In the experimental session,
tests were conducted using the Phalaenopsis seedling dataset. In the semantic segmentation experiment, the mloU and
pixel accuracy of the DP-BiSeNetV2 model were 63.51% and 98.25%, respectively. Furthermore, the success rate was
81.7% in the clamping experiment. Experimental results show that the automatic clamping system has a large potential
to meet the transplantation requirements of plant tissue culture production lines.
Keywords: semantic segmentation; visual servo; seedling; grasping point localization; grasping system; robot arm; intel-
ligent robotic grasping; deep learning
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Fig. 1 Seedling clamping platform

2 FET ARG R AR B SRR G

B - 1) 0B ) A 42 o 2 [ 9 AU 9 1) B
Z—, RAEEGIL R R E  HMZ
o W50 0] 3 20 o 35 7 P 5 i R v 4] i U
ST 7 B A RLE AR IR T e AR R
AH T 32 T G B R b A i HL A 2 il % 2 T2 81
400 220, DR o i e R v e T
)R D ] IR A28 A o AR SO P ) 2 T R SR A e T
H Tl AHHL .

2.1 BR&Zigit

BAPEH R GANE 2 s . B e BAR PN
E F, 7EALEEE Frf, R DP-BiseNetV2 i X 41
H 2%, RR A B AR B R LA R A 5 AR RS 4
), P A BT R B R PR AR HSV 25 )R
BUJe B e UM B . L bR e BUS A A BEAE Ry
HUBUES A A, BILARE 7 15 3] e B 0 A BE A )8,




%6

BURTR, 8 BT OrHI e () iR i R A s i R g it

* 1261 -

Jei , A A S s 5 R B BR A, HUAUE 2 R T
IR GRS e b TR S VI A e 2 K
SR T, I 3 5 e R LA 5G9 ok B e i

S RE 52 LR HO S

HABLIAE AR
v

PG Sy
Y

| IR

'

TS SR

A
B BRI AL B | BahBIdesi L7

\
JHAE IR L

'

e

B2 BRZRE
Fig.2 Clamping system flow
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