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/ Development of a Customizable Machine Learning Algorithm for Nutrient Deficiency Assessment and Fertilizer \
Recommendations Using RGB Imaging for Optimized Nitrogen Management
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Synopsis of Project N

Nitrogen is essential for plant growth, but both insufficient E=ERITEYVMORMEIZA IR TIT A EBIEENFELTEH
and excessive fertilization can reduce crop yield, increase BEITH-THL. EYMOINERTOEEIRMNDIE AKEFIZ
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learning as a rapid, non-destructive approach to assess crop BGBE{%t*&W%E (2 ',,E" %@ﬁb%ﬁ@j’{@?ﬁ
nitrogen status by detecting changes in leaf colour and Zé__'l—'—c~ 1’!5_%0)5?47(,&7&3@3275\_9QFE&E@E‘]Lﬁflzﬁlﬁ
appearance. The system is designed to correlate image- JAHAFETRFTILTWVET , cOUVRT LI, 751%75\’9%
derived features with different nitrogen levels and ultimately HLE-HBEEEERLANILEZEEMS T, ‘BRIZIEES
support early diagnosis of nutrient deficiency or excess. G)Tﬂkb BEIOBRSZHAESIET A EFZHBELTLY
Experimental results demonstrated that differences in 4.
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provides an important intervention window, allowing BRI ATRE THY | #90. 700)155575\ fsonzxLr=. EHH@"
corrective nutrient management to be implemented before 1= J:O—Cﬁtﬂf&“ ADEZDERSNDI=OH . RKZNER
severe deficiency symptoms develop, thereby minimising ZIERDNENDRINESEEZERIET A EMNAIEEERE
potential yield loss. Y, REERZHR/IRICHIZSAZENTEFET,

Implementation / Application 7 R / It-MH
The developed approach can be implemented as an R INT-FE I . BELCIEYETESED-HD
early-warning and decision-support tool for precision BHIZEgf -ERREXIEY—ILELTEEQGET

crop nutrition. RGB images of crop leaves can be J o AATRENSAIIHERZE L\’C1’F¢%U)%®
captured periodically using a camera or mobile RGBHE[{& % FHIp(Zima2 L. 1:;&1:@;3-:7)1,—(

device and analysed using the machine-learning T ACE T . EXZDAROEEOOREEZESTE
model to identify potential nitrogen deficiency or T=FE9,

EXCESS.
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The original project framework envisages integration BEIFEATILAALTCIRMETES FUVPTLVE

into a user-friendly mobile application or web INMILT TYr—3o 091 T TSR ITA— LA
platform capable of providing real-time fertilizer DFEESINETFINTILNET,

recommendations.
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arm RGB Image Machine-Learning ' Nitrogen Status = Early Warning Corrective Reduced
_ _ Capture Analysis Detection Fertilization Yield Loss — 0) S/ X T _L\
applications, , X W,
the system Tj]

could support
the workflow.
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Capture images of Analyze plant images Detect nitrogen status Provide early warning Apply appropriate Healthier crops,
crop leaves using a using machine-learning from leaf color and when nitrogen fertilizer to correct higher yield, and
camera or smartphone. models. visual features. deficiency is detected. nitrogen deficiency. reduced yield loss.
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