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Fig. 7. Schematic diagram of garlic clove direction identification
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Fig. 8. Image of correctly identifying the direction of garlic clove sprout tips
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Fig. 9. Incorrect image of garlic clove sprout tip direction identification
=+ =A
:%n Af

AWt Fest BB R TRAR YRR - BBEA R GBI UERE - B T
W75 B RA - A REENHURBUR IEMEPRRAET] 95.2% » BRI ZASES
TEIL T BEHIRE TR R R RE © 2810 > WEoeidie thak Pt 383R 7 —Epki - TCHEAEEER
PRI PR A2 R BRI - SRR B G RRHAEER - R TS — R - 1R
T IEE E Rk D i s B e B Y T - W45 SRS S E R — 2R & A SR R
71 BOEBEE E AR B S B R FER A DK - AN o RIS R LU EE
BRABH TR BEATIA FRFREE I - RIS E R A RUT A - BRI TEFT ety
TG AREL R E SRR - EETRER TR vk — Pk > CHE R
PrERZEMERAYRE - AW TR BT IS MRE - DUE— D IR R R E I E
M WA iR E AR E AR SR RS - RN ERBIN S At L RErE
AR > Rl R SR AR AR A BRI B Eh{bag R -

5| FSZRK

1 TG - gk - 2021 o GREFEEIR(LR T - EFEEIEE 116 1 20-22 -

2. MUBEE © 2000 o AGFRAEFEREERON - ErFERESEI BRI ET] 89-3(NO. 101) -

3. FTEC TR - BORR - FER - 2022 - G H BRI ERTE R S T 2
FEF © 2022 {EVrA £ Y B E Rl AR ke 2 FEFAET & © 259-269 -

4. IR > wElAE 0 2017 » 2R B flo B R KR T i & 2 /48 - TR R AR
No.100 21-23 -

5. FFafE - RGNS - 2021 - FER RS SEUAR BIE Bk K R B R Z 5T o PEER
HZET) 2021 4£ 11 H 27-46 -

6. Ahn, Y., Choi, G., Choi, H., Yoon, M. and Suh, H. 2007. Effect of planting depth and angle of
non-cloved bulb garlics on the garlic growth and yield. Korean J. Hortic. Sci. Technol. 25, 82-
88.

7. Gao Chi and Gao Hui. 2013. Direction Identification System of Garlic Clove Based on Machine
Vision. TELKOMNIKA, Vol. 11, No. 5, pp. 2323-2329.

8. Jian Liu, Jin Yuan, Jiyuan Cui , Yunru Liu and Xuemei Liu, 2022. Contour Resampling-Based

55



SRR RSN EEE 84 5t

Garlic Clove Bud Orientation Recognition for High-Speed Precision Seeding. Agriculture 2022,
12(9).

9. Jin, C., Yuan, W., Wu, C. and Zhang, M. 2008. Experimental study on effects of the bulbil
direction on garlic growth. Trans. CSAE 2008, 24, 155-158.

10. Liu, J. 2018. Effects of Different Garlic Varieties and Bulbil Seeding Directions on Growth
Characteristic and Quality. Master’s Thesis, Shandong Agricultural University, Tai’an, China.

11. Y. H. Li, L. Tian, T. H. Li, Y. Q. Wu, Z. R. Niu and J. L. Hou. 2020. Recognition of garlic clove

orientation based on machine vision. Journal of Physics.

56



TR R RGPS Z TS

Research on image recognition of garlic

1
clove patterns
Yang, C. F

Abstract

This study is dedicated to develop an automated recognition system for garlic clove
morphology through image processing technology to improve the accuracy and efficiency of
mechanized garlic planting. In this research, images of garlic cloves were first preprocessed,
including noise removal, contours detection, centroid coordinate calculation, and relative position
detection, for accurately identifying the direction of the garlic sprout tip. The test results showed
that the recognition accuracy for the garlic sprout tip direction reached 95.2% that implied the
system can accurately identify the morphology of garlic cloves in most cases. However, the garlic
cloves attached garlic skin were the main challenges of this new developed system. Future research
should be focused on addressing those technical issues, such as utilizing deep learning techniques to
enhance the model's robustness, expanding the training dataset to include more diverse garlic clove
samples and garlic skin conditions, and further improving the system's recognition capabilities and
stability. The ultimate goal is to extend this technology as intelligent operating systems to other
agricultural products, and promote the modernization and automation of agricultural production.

What is already known on this subject?
Currently, mechanized garlic planting systems are unable to recognize the orientation of garlic
cloves.

What are the new findings?

Utilizing image technology to recognize garlic clove morphology can achieve results
comparable to human eye recognition.

What is the expected impact on this field?

This study provides garlic clove morphology recognition technology, which contributes to the
development of more sophisticated garlic planting machinery.
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