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Abstract: This study looks into the viability of using CNN to automatically detect malaria parasites in
thick blood smears. Techniques: We have created the first deep learning technique that works on
cellphones and can identify malaria parasites in thick blood smear photos. Our process entails two steps
of processing. First, we use a quick screening method called an intensity-based Iterative Global Minimum
Screening (IGMS).using a thick smear picture to identify potential parasites. Then, each candidate is
categorised as either parasite or background using a customised Convolutional Neural Network (CNN).
With this study, we create a dataset that is 1819 thick.150 patients' smear photos made available to the
public scientific community. This dataset served as our training and evaluate the deep learning approach
we used in this paper. Results: A patient-level five-fold cross-evaluation shows the customised CNN
model's effectiveness in differentiating between positive (parasitic) and negative image patches in terms
of the performance indicators of accuracy (93.46 percent 0.32 percent), AUC (98.39 percent 0.18 percent),
sensitivity (92.59 percent 1.27 percent), specificity (94.33 percent 1.25 percent), precision (94.25 percent
1.13 percent), and negative predictability. High correlation coefficients (>0.98) between ground truth and
automatically discovered parasites, at both the patient and picture level, show the effectiveness of our
technology. Conclusion: Positive outcomes deep learning techniques, results are produced for parasite
detection in thick blood smears. Meaning: Automated parasite detection operating on smartphones offers
a promising substitute for manually counting parasites to diagnose malaria.

Keywords: Deep learning, convolutional neural networks, computer-aided diagnosis, malaria.

REFERENCES
[1] “World malaria report,” WHO, Geneva, Switzerland, 2018.
[2] WHO, Guidelines for the Treatment of Malaria, 3rd ed. Geneva, Switzerland: World Health Organization, 2015.
[3] K. S. Makhija, S. Maloney, and R. Norton, “The utility of serial blood film testing for the diagnosis of malaria,”
Pathology, vol. 47, no. 1, pp. 68=70, 2015. [4] WHO, Malaria Microscopy Quality Assurance Manual. Geneva,
Switzerland: World Health Organization, 2016.
[5] M. Poostchi, K. Silamut, R. J. Maude, S. Jaeger, and G. Thoma, “Image analysis and machine learning for detecting
malaria,” Transl. Res., vol. 194, pp. 36-55, Apr. 2018.
[6] Z. Liang et al., “CNN-based image analysis for malaria diagnosis,” in Proc. IEEE Int. Conf. Bioinf. Biomed.,
Shenzhen, China, 2017, pp. 493—-496.
[7] S. Rajaraman et al., “Understanding the learned behavior of customized convolutional neural networks toward
malaria parasite detection in thin blood smear images,” J. Med. Imag., vol. 5, no. 3, Jul. 2018, Art. no. 034501.
[8] L. Rosado, J. M. Correia da Costa, D. Elias, and J. S. Cardoso, “A review of automatic malaria parasites detection
and segmentation in microscopic images,” Anti-Infective Agents, vol. 14, no. 1, pp. 11-22, Mar. 2016.
[9] P. A. Pattanaik and T. Swarnkar, “Comparative analysis of morphological techniques for malaria detection,” Int. J.
Healthcare Inf. Syst. Inform., vol. 13, no. 4, pp. 4965, Oct. 2018.
[10] S. Kaewkamnerd, A. Intarapanich, M. Pannarat, S. Chaotheing, C. Uthaipibull, and S. Tongsima, “Detection and
classification device for malaria parasites in thick-blood films,” in Proc. IEEE Int. Conf. Intell. Data Acquisition Adv.
Comput. Syst., Prague, Czech Republic, 2011, pp. 435-438.
[11] N. S. M. M. Hanif, M. Y. Mashor, and Z. Mohamed, “Image enhancement and segmentation using dark stretching
technique for Plasmodium Falciparum for thick blood smear,” in Proc. Int.

Copyright to IJARSCT DOI 10.48175/568 641
www.ijarsct.co.in



