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Early diagnosis of Lyme disease by recognizing Erythema Migrans skin lesion from images utilizing deep learning techniques PREPARED BY
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Table 1 :

 1 Five-fold cross-validation performance metrics of Burlina ResNet50 based model. Within each cell, the value after (±) symbol represents the standard deviation across five folds. Benchmarking Experimental results: performance metrics of trained DCNN architectures chart reporting model accuracy vs floating-point operations (FLOPs). The size of each bubble represents number of model parameters measured in millions unit. Beside each model name the three values represent FLOPs, accuracy, and model parameters, respectively. 16

  

Total Images : 1672

  Čuk, E., et al., 2014. Supervised visual system for recognition of erythema migrans, an early skin manifestation of lyme borreliosis. Stroj. Vestnik/Journal Mech. Eng. 60, 115-123. https://doi.org/10.5545/sv-jme.2013.1046

	Complications Benchmarking DCNN architectures (Dataset preparation) Input Image Research Problem Problem statement Research Progress Research Progress Benchmarking DCNN architectures (Transfer learning)
	• Heart Palpitations • Arthritis • Meningitis • 50000 per year in France • 300000 per year in USA 1. Classical machine learning techniques Frequency (Private Dataset) Patient Profile Prediction Model learning methods compete on Prediction Recent studies show that deep Binary Classification
	Bull's-eye pattern Source par with expert dermatologists Age Recent Forest Visit? to identify skin lesions from the image [2] Erythema Migrans (EM) ResNet50 [1] Deep Convolutional Neural Network (DCNN) Atypical pattern Source (Private Dataset) Confuser ….. ….. 866/1672 (51.8%) 806/1672 (48.2%)

2. Burlina, P., et al., 2018. Skin image analysis for erythema migrans detection and automated lyme disease referral, in: LNCS (Including Subseries LNBI). pp. 244-251. https://doi.org/10.1007/978-3-030-01201-4_26 Limitations: considers image data only
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  Publicly available at https://drive.uca.fr/d/f360e65bfcd84b59b7c0/ • Can be used by others for transfer learning, and building pre-scanners for Lyme diesease
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			Research Plan						
		Publication Integrating Patient Profile				
											Pondérati
	Questions		Réponses								on
				O Lesens N Mrozek J Beytout C Theis L Sauvat M Vidal C Cornille Moyenne std dev
	Autres symptômes observés • "Exploring convolutional neural networks with transfer learning for diagnosing Aucun 0 0 3 0 0 3 3 1.38 Fièvre -1 0 -1 1 1 3 0 0.75 Fatigue 0 1 1 2 0 3 0 0.81 Malaise 0 0 1 0 0 3 0 0.38 Lyme disease from skin lesion images" Douleurs articulaires 1 1 -1 2 2 2 0 0.94	1.05 0.90 0.81 0.86 0.75
			Maux de tête	0	0	-1	0	2	1	0	0.56	0.79
											26

• In revision -Computer Methods and Programs in Biomedicine journal • S. I. Hossain et al., "Benchmarking convolutional neural networks for diagnosing Lyme disease from images," Jun. 2021. ⟨hal-03271706⟩ W. Li, A.N. Joseph Raj, T. Tjahjadi, Z. Zhuang, Digital hair removal by deep for skin lesion segmentation, Pattern Recognit. 117 (2021) 107994. https://doi.org/10.1016/J.PATCOG.2021.107994. DATA: -Curated after segmentation from images processing -Claimed 306 images in paper but there were 288 unique (18 duplicate in train and test) -Accuracy 0.984 (without augmentation and basic Unet) -Ignored images with under segmentation

  Activités de plein air au cours des 30 derniers jours avant l'apparition de la tache rouge 𝑆𝑆 = {𝑆𝑂 1 , 𝑆𝑂 2 , 𝑆𝑂 3 , ⋯ , 𝑆𝑂 𝑛 } then the selective search can be written as𝑆𝐶 1 = 𝑆𝐶 + 𝑆𝑂 1 𝑆𝐶 2 = 𝑆𝐶 1 + 𝑆𝑂 2 ⋮ 𝑆𝐶 𝑛 = 𝑆𝐶 𝑛-1 + 𝑆𝑂 𝑛 𝑆𝐶 = max 𝑆𝐶 𝑓 , 𝑓 = 1,2, ⋯ , 𝑛. • Finally, the velocity is SS = {𝑆𝑂 1 , 𝑆𝑂 2 , 𝑆𝑂 3 , ⋯ , 𝑆𝑂 𝑓 }, 1≤ f ≤ n.

	Selective Search										
	• Suppose,										
										.69	0.58
		de 1 à 5 cm	1	1	1	0	1	1	1	1.00	0.50
		+ de 5 cm	3	2	2	2	3	3	3	2.44	0.61
		Je ne sais pas	0	0	0	0	0	0	0	0.00	0.35
	La taille de cette tache augmente-t-elle ou a-t-elle augmentée progressivement	Oui	3	1	3	3	3	3	3	2.81	0.53
		Non	0	-1	-1	-1	-1	0	-1	-0.63	0.60
		Je ne sais pas	0	0	0	0	0	0	0	0.06	0.24
	Avez-vous constaté une piqûre de tique à l'endroit de cette tache rouge au cours des 30										
	derniers jours ?	Oui	3	2	3	2	3	3	3	2.50	0.71
		Non	0	0	0	0	0	0	0	0.09	0.51
	Fréquence des piqûres de tiques au cours des 30 derniers jours avant l'apparition de la tache										
	rouge	Jamais	-1	-1	0	0	-1	0	0	-0.38	0.48
		1 fois	0	0	2	1	1	3	1	1.19	0.73
		2 à 5 fois	1	1	3	1	1	3	1	1.56	0.79
		plus de 5 fois	2	2	1	2	2	3	2	1.88	0.70
		Oui	1	1	2	2	1	2	2	1.75	0.56
		Non	-1	-1	-1	-1	-1	0	0	-0.63	0.60
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