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Abstract

Accurate and efficient medicinal plani image classificalion iz of utmost imperdance as these planiz produce a wide
variety of bicactive compounds that offer therapeufic benefits. With a long history of medicinal plant usage,
different parls of plants, such as flowers, leaves, and roots, have been recognized for their medicinal properies
and are used for plant identification. However, leaf images are exiensively uzed due io their convenient
accessibility and. are 3 major source of information. In recent years, fransfer leaming and fine-tuning, which usze
pre-frained deep convolutional networks o extract perinent features. have emerged as an exfremely effective
approach for imsge-identification problems. Thizs study leveraged the powsr by three-component deep
comvolutional neural networks, namely VGGE16, VGG19 and DenseMet201. to derive features from the input
images of the medicinal plant dataset, containing leaf images of 30 classes: The models were compared and
ensembled to make four hybrid models 1o enhance the predictive performance by wfilizing the averaging and
weighted averaging strategies. Quanfitative sxpenments were carrnied out o evaluate the models on the Mendeley
Medicinal Leaf Dalasef. The resullanl ensemble of VGEGE19+DensMel201 with fine-luning showcased an
enhanced capability in idenlifying medicinal plant images with an improvement of 7.43% and 5.5% compared with
VEE19 and VEGG16. Furthermore, VGG 19+0Densiet201 can oufperform its standalone counterparts by achieving
an accuaracy of 99.12% on the test set. A thorough aszessment with melrice such as accuracy, recall, precision,
and the F1-score firmly established the effecliveness of the ensemble strafegy.
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