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An Embedded Compact Transformer Vision System for Real-Time

Health classification during Seedling Transplanting
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Lzeding transplanting is 2n important step in plant n * PRE .
; ! H } AT
production io tansplant seedlings into low—dansity trays at ) | -
specific growth stage. Simultansously, it is necessany to i 1' ': i o b i A
decide and salect the growth stztus of seedlings in ordar to v Wi : ! : e
mprove production quantity and quality, o #ET
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Proposa 2 compact Transformer—based vision system for
razi—tma health classification of seedings during the
transplantztion proce=ss. The algorithm is designed io be
simple and compact, making it suitzbis for usa on

embedded davices with limited computational rescurces, < Scandiing Tiansalarings
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# Compact Convolutional Transformer
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oridion | B | Peatage | (H L end o ® Tha dateset consisis of 604 paprila image data divided into training, validation
.L " [ Ne— 'l e and test according to the ratio of 6:2:2,
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* ] 1 e # The training parameters : Batch size: 5, Learning Rate: 00005, Heration: Z00_
i - - - [ty ® The results wens Socuracy: 84 5% Aecall: 7 1%, Precision: 84 9% F1-zoone:

g [

{ Cimrmt Crroesirs Ty St} 95 9%, and FP5: 7.6,
® Baced on CNN-Transformer modeal is proposed, induding two commlutianal -
modules, seven Trensformer modules, sequence poals and MLF outputs, CGHCIUSIU" 5
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# The attention mechanism of transfarmer module and seguencs pod! is used to ® Faduce modal size 2-4 times comparad to E0TA while maintaining 2ccuracy.

mag the output 1o a single category index 2nd assign data sequences aocording
o weights, which improves the efficiency and acowracy of feztee extraction. increasing deployment flexibility,

# Sglect embedded device 2= the computing platform to reduce costs while

References
1. P E.L. Otoya and 5. B, P. Gardini, A Maching Vision System based on RGE-D Image Analysis for the Artichoke Ssedling Grading Automation According 1o Leaf Arsa,”

2021 IEEE 3rd Eurasia Conferencs on 10T, Communication and Enginesring {ECICE), Yunbn, Taiwan, 2021, pp. 176-181
2. Fu W {320 1: Zhao, L: diang, ¥.: Thang, W.: Tan, ¥. Detection Method and Exparimantal Ressanch of Lﬂa‘f‘-.r".‘ngz‘tahl: “aedlings Transplanting Based on a Machine

Wision, Sgronomy 22 12 2899

Acknowledgements

This work was supported by Korea Institube of Planning and Ewaluztion for Technology in Food, Agriculture and ForestrylPET) and Korea Smart Farm RED
Foundation{¥osFarm} throwgh Smart Farm Innowation Technology Development Program, funded by Ministry of Agricutture, Food and Rural Affairs(MAFRA} 2nd Ministry
of Science and ICT{MSIT)E, Aural Development Administration{FDANA2 103204} and by Komeaz Institute of Flanning and Evaluation for Technalogy in Food, Agricutture and
Forestry{IPET} through the Open Field Smart Agricutture Technclogy Short-term Advancemaent Program, funded by Ministry of Agricufture, Food amd Rural
Affairs(MAFRANEZZ04003)



