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ABSTRAK

Penurunan kadar nutrisi pada tanaman selada hidroponik dapat memengaruhi
kualitas pertumbuhan dan hasil panen. Identifikasi kondisi kekurangan nutrisi
umumnya masih dilakukan secara visual dan manual, sehingga berpotensi
menimbulkan kesalahan serta ketidakkonsistenan penilaian. Penelitian ini bertujuan
menerapkan model DeepLabV3+ pada metode YOLOvIl untuk meningkatkan
kualitas segmentasi penurunan kadar nutrisi pada daun selada hidroponik. Metode
yang digunakan meliputi pelatihan model YOLOvIIn-seg untuk mendeteksi area
daun dan kelas nutrisi, kemudian dilanjutkan dengan DeepLabV3+ sebagai model
segmentasi semantik untuk memperhalus batas dan detail area hasil segmentasi.
Hasil dari kedua model dikombinasikan melalui pendekatan pencocokan berbasis
Intersection over Union untuk menghasilkan segmentasi instance yang lebih akurat.
Evaluasi performa dilakukan menggunakan metrik mean Average Precision at loU
0.5 untuk segmentasi instance, serta mean Intersection over Union dan mean Pixel
Accuracy untuk segmentasi semantik. Hasil penelitian menunjukkan model
gabungan pada fase pelatihan mencapai nilai mAP50 sebesar 97,6%, mloU sebesar
88,99%, dan mPA sebesar 94,77%. Namun pada fase pengujian, model mengalami
penurunan performa dengan mAP50 sebesar 69,2%, mloU sebesar 67,07%, dan
mPA sebesar 81,29%. Hal ini disebabkan munculnya deteksi false positive yang
signifikan, dengan akurasi prediksi hanya mencapai 46,66% dari 10 sampel uji.
Meskipun demikian, penerapan DeepLabV3+ pada YOLOvII menunjukkan potensi
dalam meningkatkan kualitas segmentasi dan dapat dikembangkan lebih lanjut
untuk sistem pemantauan kondisi nutrisi tanaman selada hidroponik.

Kata kunci: DeepLabV3+, Kekurangan Nutrisi, Segmentasi Citra, Selada
Hidroponik, YOLOvI1.
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ABSTRACT

Decreased nutrient levels in hydroponic lettuce plants can affect growth quality and
crop yield. The identification of nutrient deficiency conditions is generally still done
visually and manually, which can lead to errors and inconsistencies in assessment.
This study aims to apply the DeepLabV3+ model to the YOLOvII method to
improve the quality of segmentation for nutrient deficiency in hydroponic lettuce
leaves. The methods used include training the YOLOvI In-seg model to detect leaf
areas and nutrient classes, followed by DeepLabV3+ as a semantic segmentation
model to refine the boundaries and details of the segmented areas. The results from
both models were combined using an Intersection over Union (loU)-based
matching approach to produce more accurate instance segmentation. Performance
evaluation was conducted using the mean Average Precision at loU 0.5 metric for
instance segmentation, as well as the mean Intersection over Union and mean Pixel
Accuracy metrics for semantic segmentation. The research results show that,
during the training phase, the combined model achieved an mAP50 of 97.6%, an
mloU of 88.99% and an mPA of 94.77%. However, during the testing phase, the
model’s performance declined, with an mAP50 of 69.2%, an mloU of 67.07% and
an mPA of 81.29%. This was due to the emergence of a significant number of false
positives, with prediction accuracy reaching only 46.66% across 10 test samples.
Nevertheless, the application of DeepLabV3+ to YOLOvI 1 demonstrates potential
for improving segmentation quality and could be further developed for a system to
monitor the nutritional status of hydroponic lettuce plants.

Keywords: DeepLabV3+, Hydroponic Lettuce, Image Segmentation, Nutritional
Deficiency, YOLOvI .
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