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Rice Fertilization Period Discrimination Method Based on
Multi-modal Knowledge Graph

YUAN Licun ZHOU Jun GE Weixi ZHENG Pengyuan
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract; Currently, the determination of the optimal fertilization time for rice relies heavily on a
combination of traditional experience and manual field inspection, which struggles to meet the demands of
modern agricultural intelligence. In response, a method for rice fertilization period discrimination was
introduced based on a multi-modal knowledge graph, integrating textual experiential information and
visual cues for determining the fertilization period. Initially, a single-modal knowledge graph for rice
fertilization was constructed. On this basis, cross-modal feature phrases corresponding to the four
fertilization periods ( re-greening, tillering, heading, and grain-filling) were extracted by using
dependency syntax analysis. These phrases were then combined with the Chinese CLIP model to
determine their match with images and their respective weights for the fertilization periods, forming new
triplets with cross-modal nodes. This led to the creation of a multi-modal rice fertilization knowledge
graph. Subsequently, the multi-modal knowledge graph was used to calculate the comprehensive
matching degree of input information, and field-collected images were utilized for cross-validation. This
process comprehensively evaluated the accuracy and stability of the discrimination method, thereby
determining the decision thresholds for each fertilization period. The discrimination methods accuracy was
tested by using 600 images captured on the day of each fertilization period and five days before and after.
Results showed that the overall accuracy rate of the multi-modal knowledge graph-based rice fertilization
period discrimination method was 86.2% , with the highest accuracy rate of 90. 1% during the grain-

filling period. By utilizing both textual and visual modalities, this method enhanced information utilization
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and demonstrated discriminative capability in real-world scenarios, offering a reference for the automated

determination of rice fertilization periods.

Key words: rice; fertilization period; multi-modal; knowledge graph; CLIP model
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Fig.1 Experimental plots in Hongze and Gaochun
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Fig.3  Overall framework of rice fertilization period

discrimination method based on multi-modal knowledge graph
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Fig.4 Ontology of unimodal rice fertilization knowledge graph and partial graph display
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Fig.6  Schematic of matching matrix based on CLIP model
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Fig.7 Partial schematic of multi-modal rice fertilization period knowledge graph
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Fig. 8 Flowchart of rice fertilization period

discrimination process
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first fold of cross-validation for re-greening
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Fig. 11

Discrimination accuracy of optimal threshold

for each fertilization period on validation set

0.65 Zc A7, {0 0. 32 /524 B HA B4 iz b1k, 12

TEPEH T
3.3 kFEENEALEFI A 45 Rk
3.3.1 Ik

it PR AR AR AT . K 2 B 2K A e
HE SR P 3 T LA B A0 8 A TR i it A 0
DR g 40 4 2 N Ay o % it FES )R B 114, X — o e
A W A B2 R A i TR 585 i G 4% i AT 01 Y 25
o LY 600 IR 5530 4 HXSRL 4 i
HEY , 45— #BAL 5 50 M it AL 24 H 4R S50 e it AL
B S5 d ERF S0 EEAL IS 5 d MR . SR X ix L
P A7 it S 30 0 331, 5 SR 5 3 R o 4 /it HE
010 530 E 1 R Dy 6. 2% , H: R R 7 JIEL 5 R IE st A Y
S 531 Tffy 25 5 HG Al P A i A 40 B v, T RE PR Dl X
A I S AR A IR 25 28 AR PR, 550 AL AT ) A R
ZE5t o BT NEIF B AE 10 d PN AR IR, 8 f 5
R 5 L IS A il B S it P i R T S K R R S R A AR
WARMIE .



%9 1

RENLAF A T 2R R RT3 04 A R i T A ) T 12 171

x3 BEEBANER

Tab.3 Discrimination results for each fertilization period
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