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[144] P. Gwiżdż, A. Brudnik, and K. Zakrzewska, “Hydrogen detection with a gas

sensor array–processing and recognition of dynamic responses using neural

networks,” Metrology and Measurement Systems, vol. 22, no. 1, pp. 3–12, 2015.

[145] H. Sato, T. Minami, S. Takata, and T. Yamada, “Transparent conducting p-

type nio thin films prepared by magnetron sputtering,” Thin solid films, vol.

236, no. 1-2, pp. 27–31, 1993.

[146] H. He, “Metal oxide semiconductors and conductors,” in Solution Processed

Metal Oxide Thin Films for Electronic Applications. Elsevier, 2020, pp. 7–30.

[147] N. Kaur, M. Singh, and E. Comini, “One-dimensional nanostructured oxide

chemoresistive sensors,” Langmuir, vol. 36, no. 23, pp. 6326–6344, 2020.

[148] E. Llobet, J. Brezmes, X. Vilanova, J. E. Sueiras, and X. Correig, “Qualitative

and quantitative analysis of volatile organic compounds using transient and

steady-state responses of a thick-film tin oxide gas sensor array,” Sensors and

Actuators B: Chemical, vol. 41, no. 1-3, pp. 13–21, 1997.

[149] J. Fonollosa, L. Fernandez, A. Gutiérrez-Gálvez, R. Huerta, and S. Marco,

“Calibration transfer and drift counteraction in chemical sensor arrays using

direct standardization,” Sensors and Actuators B: Chemical, vol. 236, pp.

1044–1053, 2016.



References 155

[150] A. Ziyatdinov, J. Fonollosa, L. Fernandez, A. Gutierrez-Galvez, S. Marco, and

A. Perera, “Bioinspired early detection through gas flow modulation in chemo-

sensory systems,” Sensors and Actuators B: Chemical, vol. 206, pp. 538–547,

2015.

[151] M. Nayak, R. Dwivedi, and S. Srivastava, “Sensitivity and response times

of doped tin oxide integrated gas sensors,” Microelectronics journal, vol. 25,

no. 1, pp. 17–25, 1994.

[152] N. Rajput, R. Das, V. Mishra, K. Singh, and R. Dwivedi, “A neural net imple-

mentation of spca pre-processor for gas/odor classification using the responses

of thick film gas sensor array,” Sensors and Actuators B: Chemical, vol. 148,

no. 2, pp. 550–558, 2010.

[153] Y. LeCun, C. Cortes, and C. Burges, “Mnist handwritten digit database,”

2010.

[154] K. Makantasis, K. Karantzalos, A. Doulamis, and N. Doulamis, “Deep su-

pervised learning for hyperspectral data classification through convolutional

neural networks,” in 2015 IEEE International Geoscience and Remote Sensing

Symposium (IGARSS). IEEE, 2015, pp. 4959–4962.

[155] S. N. Chaudhri, N. Rajput, K. Singh, and D. Singh, “Different modality based

remote sensing data fusion approach for efficient classification of agriculture

and urban subclasses,” in IGARSS 2019-2019 IEEE International Geoscience

and Remote Sensing Symposium. IEEE, 2019, pp. 5710–5713.

[156] ——, “Mirror mosaicking based reduced complexity approach for the classifi-

cation of hyperspectral images,” in 2021 IEEE International Geoscience and

Remote Sensing Symposium IGARSS. IEEE, 2021, pp. 3657–3660.



References 156

[157] S. Chaudhri, N. Rajput, and K. Singh, “The novel camouflaged false color

composites for the vegetation verified by novel sample level mirror mosaick-

ing based convolutional neural network,” in 2020 IEEE India Geoscience and

Remote Sensing Symposium (InGARSS). IEEE, 2020, pp. 237–240.

[158] S. N. Chaudhri, N. Rajput, K. Singh, and D. Singh, “Maximum membership

fraction based pure pixel assessment approach for hyperspectral data analysis

using deep learning,” in IGARSS 2019-2019 IEEE International Geoscience

and Remote Sensing Symposium. IEEE, 2019, pp. 5820–5823.

[159] D. Karakaya, O. Ulucan, and M. Turkan, “Electronic nose and its applications:

A survey,” International journal of Automation and Computing, vol. 17, no. 2,

pp. 179–209, 2020.

[160] S. Marco and A. Gutierrez-Galvez, “Signal and data processing for machine

olfaction and chemical sensing: A review,” IEEE Sensors Journal, vol. 12,

no. 11, pp. 3189–3214, 2012.

[161] N. Rajput, R. Das, V. Mishra, K. Singh, and R. Dwivedi, “A fully neural

implementation of unitary response model for classification of gases/odors us-

ing the responses of thick film gas sensor array,” Sensors and Actuators B:

Chemical, vol. 155, no. 2, pp. 759–767, 2011.

[162] P. Peng, X. Zhao, X. Pan, and W. Ye, “Gas classification using deep convolu-

tional neural networks,” Sensors, vol. 18, no. 1, p. 157, 2018.

[163] X. Zhao, Z. Wen, X. Pan, W. Ye, and A. Bermak, “Mixture gases classifica-

tion based on multi-label one-dimensional deep convolutional neural network,”

IEEE access, vol. 7, pp. 12 630–12 637, 2019.



References 157

[164] G. Wei, G. Li, J. Zhao, and A. He, “Development of a lenet-5 gas identification

cnn structure for electronic noses,” Sensors, vol. 19, no. 1, p. 217, 2019.

[165] A. Mishra, N. Rajput, and G. Han, “Ndsrt: an efficient virtual multi-sensor

response transformation for classification of gases/odors,” IEEE Sensors Jour-

nal, vol. 17, no. 11, pp. 3416–3421, 2017.

[166] P.-F. Qi, Q.-H. Meng, and M. Zeng, “A cnn-based simplified data processing

method for electronic noses,” in 2017 ISOCS/IEEE International Symposium

on Olfaction and Electronic Nose (ISOEN). IEEE, 2017, pp. 1–3.

[167] Y. LeCun, L. Bottou, Y. Bengio, and P. Haffner, “Gradient-based learning

applied to document recognition,” Proceedings of the IEEE, vol. 86, no. 11,

pp. 2278–2324, 1998.

[168] S. N. Chaudhri and N. S. Rajput, “Multidimensional multiconvolution-based

feature extraction approach for drift tolerant robust classifier for gases/odors,”

IEEE Sensors Letters, vol. 6, no. 4, pp. 1–4, 2022.

[169] D. Dua and C. Graff, “UCI machine learning repository,” 2017. [Online].

Available: http://archive.ics.uci.edu/ml

[170] I. Rodriguez-Lujan, J. Fonollosa, A. Vergara, M. Homer, and R. Huerta, “On

the calibration of sensor arrays for pattern recognition using the minimal num-

ber of experiments,” Chemometrics and Intelligent Laboratory Systems, vol.

130, pp. 123–134, 2014.

[171] D. P. Kingma and J. Ba, “Adam: A method for stochastic optimization,”

arXiv preprint arXiv:1412.6980, 2014.

http://archive.ics.uci.edu/ml


References 158

[172] X. Glorot and Y. Bengio, “Understanding the difficulty of training deep feed-

forward neural networks,” in Proceedings of the thirteenth international confer-

ence on artificial intelligence and statistics. JMLR Workshop and Conference

Proceedings, 2010, pp. 249–256.

[173] Q. Liu, X. Li, M. Ye, S. S. Ge, and X. Du, “Drift compensation for electronic

nose by semi-supervised domain adaption,” IEEE Sensors Journal, vol. 14,

no. 3, pp. 657–665, 2013.

[174] G.-B. Huang, H. Zhou, X. Ding, and R. Zhang, “Extreme learning machine

for regression and multiclass classification,” IEEE Transactions on Systems,

Man, and Cybernetics, Part B (Cybernetics), vol. 42, no. 2, pp. 513–529, 2011.

[175] T. Liu, Y. Chen, D. Li, T. Yang, J. Cao, and M. Wu, “Drift compensation

for an electronic nose by adaptive subspace learning,” IEEE Sensors Journal,

vol. 20, no. 1, pp. 337–347, 2019.

[176] L. Zhang, Y. Liu, Z. He, J. Liu, P. Deng, and X. Zhou, “Anti-drift in e-nose:

A subspace projection approach with drift reduction,” Sensors and Actuators

B: Chemical, vol. 253, pp. 407–417, 2017.

[177] J. X. Leon-Medina, W. A. Pineda-Muñoz, and D. A. T. Burgos, “Joint distri-
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