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Abstract: China is a large vegetable production and consumption country, and the demand for vegetable plant-
ing is very huge. At present, more than 60 % of vegetable planting adopts seedling transplanting, and the tra-
ditional transplanting operation requires a large number of manual operations, which restricts the development
of vegetable cultivation. Facility cultivation has developed rapidly in recent years due to its little dependence on

weather, safety and pollutionlessness. Although reseeding can improve the efficiency of plug seedling trans-

Wk H . 2020 - 06 - 08

HEEWH . JHRA ARFIAESTUH (2016A030313730) 5 [ AR 44 FHECAIHT SR & 9% 4 “ 22 83187 & B 4 5 H (pdjh2020a0330).
EFRA . ok W, M, MY TR, EEMNFHRANE . BT .

BEEE: B B, B, B2



% 10 kOML, F. REVERFELELNT AN R 85

planting, it wastes seeds and manpower and restricts the improvement of the whole production of plant facto
ries. Large-scale, high-speed and automatic operation requires fast and accurate sensing of the germination of
plug seedlings and the growth information of transplanted seedlings, and object detection is the key. Object
detection not only recognizes object categories, but also predicts the location of each object. With the develop-
ment of computer vision technology, the efficiency of object detection is greatly improved as a new solution
which is provided to replace the traditional method of manual visual detection. In this paper, an online vision
detection system based on machine learning is proposed, which is used to detect the germination rate of plug
seedlings and calculate the growth direction, so as to localize the foothold of seedlings. This online vision de-
tection system uses digital camera networking technology to collect the images of seed germination, makes
training based on the machine learning method, constructs atraining set and atest set, calculates the depend-
ability of each foothold of seedling by multi-view fusion algorithm, and judges the germination situation ac-
cording to the dependability. The results of an experiment show that the single view has fast detection speed
and low false detection rate, but low accuracy, whilethe adoption of multi-view fusiongives asuccess rate of
plug-seedling detection of 95. 16 % and asuccess rate of seedling location of 100%. In conclusion, the on-line
multi-view fusion system proposed in this paper has relatively high detection accuracy, though there is room
for further improvement, and may provide technical references for mass, high-speed and automatic production
requirements of plant facto ries.

Key words: plant factory; machine learning; plug seedling; machine vision; online vision detection
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if detctor(TOP) at border:
retl=0.6
ret2=check_location (LT | RT | LB | RB)
ret3=check_ neighbors (TOP)
location_dependability=retl + ret2+ ret3
else if detctor(TOP) at center:
retl=high_location_dependability (TOP)
ret2=high_location_dependability(LT | RT | LB | RB)
location_dependability=retl + ret2
else:
if detctor (LT | RT | LB | RB) at border:
location_dependability=low_location_dependability(LT | RT | LB | RB)
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else ifdetctor(LLT | RT | LB | RB) at center:
location_dependability=high_location_dependability(LT | RT | LB | RB)
else;:

NULL, NO Seedling
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