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Internet of things (IoT) encompasses a variety of connected devices and
technologies designed to improve care, monitoring, and management of pets.
IoT technology enables voice or app-driven control of these feeders,
allowing pet guardians to remotely dispense food to their pets anytime. In
this paper, a novel deep-feed network has been proposed that combines
Image and sensor data classification. The inputs, such as camera (images)
and sensor data, are sent to the preprocessing stages, where images are
preprocessed using a Bilateral filter, and the data using preprocessing
techniques such as tokenization, lemmatization, etc. The preprocessed
images are sent to the neural network, like a convolutional neural network
(CNN) for image classification and a bidirectional gated recurrent unit
(BiGRU) to predict the dog's behavior. Next, these two networks are fused,
and the fuzzy concept identifies whether the dogs are near the food or not in
a cage. If the dog is near the food cage, the control unit will allocate the food
and water through the water pump in the dog cage. Then the control unit
gives the order to fill the food and water pumps and alerts the user to
identify the food in a cage via the Blynk application. The accuracy of the
suggested method can reach 99.95%, compared to 84.9%, 87.58%, and
93.91% for conventional models like the cat's monitoring and feeding
systems via IoT (CMFSVI), petification, and global system for mobile
communications/general packet radio service (GSM/GPRS). In comparison
to the current approaches, the accuracy of the suggested methodology
increased by 16.09%, 13.8%, and 3.75%, for existing models like CMFSVI,
petification, and GSM/GPRS, respectively.
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1. INTRODUCTION

The Internet of things (IoT) has revolutionized various industries by connecting devices that share
and gather data to enhance real-time monitoring, automation, and decision-making [1], [2]. Within this
landscape, smart pet care systems have emerged as a promising application, providing pet owners with
automated tools to ensure their pets are cared for even in their absence [3], [4]. Feeding pets a sufficient
quantity of food at the suitable moment times is a crucial responsibility for owners, as poor nutrition can lead
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to various health issues in pets [5]. Traditional methods of feeding pets often lead to overfeeding or

underfeeding, causing further health complications [6]. Automated pet feeders, controlled via apps or voice

commands, offer a modern solution by allowing owners to dispense food remotely [7].

Pets require varying quantities of food and minerals based on their size [8]. As an alternative to
conventional feeding techniques, automated pet feeders are growing in popularity among pet owners [9]. The
device makes it convenient for pet guardians to ensure the feeding schedule and food amount [10]. The pet
feeder with digital controls teaches the animal when and how to eat [11]. Owners may relax knowing their
pets will have food and that they won't have to bother about feeding them by utilizing a pet feeder [12], [13].

Despite the advancements in automated pet feeders, many existing models lack the ability to
accurately monitor pets' feeding habits or behaviors, which can lead to inefficiencies in ensuring the pet’s
well-being [14]. Some systems fail to account for whether the pet is near the feeder or if the feeding
schedules are being adhered to. This can cause delays or missed feeding times, directly affecting the pet’s
health [15]. There is a need for more intelligent systems that can not only dispense food but also monitor and
predict the pet's behavior to ensure timely feeding. To overcome these challenges, an innovative deep
learning (DL) based pet feeding system (deep-feed) has been proposed for identifying the food in a cage. The
major contribution of the work has been followed by:

— Initially, the data is collected from multiple sensors that monitor the pet’s environment. The sensor and
image data are pre-processed using techniques such as bilateral filtering, tokenization, lemmatization, and
stop word removal to filter and process text data for analysis.

— The preprocessed data is fed into a convolutional neural network (CNN) for image classification and a
bidirectional gated recurrent unit (BiGRU) to predict the dog's behavior and verify if the pet is near the
feeding zone.

— If the system predicts that the pet is near, it activates a control unit powered by an ESP8266, gives the
order to fill the food and water pump, and the control unit alerts the user to identify the food in a cage via
the Blynk application.

— The suggested Deep-Feed approach was evaluated based on a number of factors, including recall,
accuracy, precision, and F1-score.

— The proposed work employs the combination of a deep learning method and multiple sensors, which
provides automatic feeding of pets with a higher response time. The adoption of sensors and deep
learning techniques in automatic feeding is a novelty that has not been employed in the existing
techniques.

The following work is divided into three sections: Section 2 provides related works, and Section 3
provides one of the proposed deep-feed techniques. Section 4 contains the findings and a discussion. Section
5 presents a conclusion and future work.

2. LITERATURE REVIEW

In 2018, Chen et al. [16] presented a remote-control system with an IP camera and microcomputer.
It is mobile and interactive in comparison to other smart pet feeders, which might improve the interaction
between the owner and the animal. In 2020, Wang [17] presented a link contribution value model based on
the communication network service. The experimental result illustrates that the suggested calculation model
can provide focused advice for network risk mitigation.

In 2021, Razali and Lazam [18] suggested a big data processing smart pet feeder to help pet
guardians ensure their pets are taken care of during their absence and in anticipating pet food shortages. The
pet food level data can also be gathered by the system and utilized for time-series forecasting. In 2021,
Shiddieqy et al. [19] suggested that an automatic pet feeding system be constructed utilizing a 3D printer and
an open-source control. If the guardian has access to the Blynk application on their phone, and this machine
can operate constantly and independently.

In 2021, Quifionez et al. [20] developed two frameworks that utilize global system for mobile
communications/general packet radio service (GSM/GPRS) communication networks and the Twitter social
network to remotely control electrical equipment and a mobile application. This aims to ensure that dogs are
fed appropriately and healthily by offering a food ration. In 2021, Rasyidi and Zin [21] introduced a cat's
monitoring and feeding systems via IoT (CMFSVI) process for user observations, including design, material
selection, and testing from a variety of angles. The purpose of this research is achieved by the CMFSVI,
which measures the amount of kibble and water.

In 2021, Koley et al. [22] introduced an auto pet feeder prototype that would provide food and water
for a variety of pets when their owners are absent from home. An ATMEGA32 microcontroller is utilized to
operate the suggested framework. In 2022, Kim et al. [23] offered Petification, an IoT network built on the
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open-source Node-RED project and the message queue telemetry transport (MQTT) messaging protocol. We
also looked at the automatic feeding amount accuracy of the meal and found that it was, on average, 88.38%
correct.

In 2022, Kim and Moon [24] suggested integrating data from wearables and cameras to build a
multimodal data-based method for identifying dog behavior. The video data depicts the dogs' movement area
for dog recognition. In 2022, Kasnesis et al. [25] developed DL models that were installed on the wearable
device, and this system was examined during two different search and rescue missions. In all situations, the
rescue squad was alerted immediately. In 2024, studies [26], [27] built a DL model with UNet to identify the
diseases on leaf. UNet is used to segment the portion where diseases are affected.

2.1. Research gap
A thorough review of the literature revealed the following research gaps in the proposed research
challenge:

a. Although there have been a number of advances made in pet feeding system for identifying the food in a
cage, a variety of obstacles persist concerning efficient pet feeding system in the cloud. Studies remain
underway to formulate the innovative deep learning-based pet feeding (Deep-Feed) system for identifying
the food in a cage.

b. The existing pet feeding techniques depend on several machine characteristics. Most of the techniques
uses deep learning techniques for pet feeding. However, the literature review reveals that DL-based pet
feeding can considerably improve dog behavior recognition accuracy.

The proposed Deep-Feed methodology overrides such drawbacks by improving scalability, low feeding

accuracy, and manual structure dependency. The proposed Deep-Feed framework is provided in the upcoming

section.

3. PROPOSED SYSTEM

In this work, an innovative DL based pet feeding system has been proposed (Deep-Feed) for
identifying the food in a cage. The camera inputs (images) are sent to the preprocessing a bilateral filter is
applied to sensor data to remove noise while preserving edges. For text Includes lowering casing,
tokenization, lemmatization, and stop word removal to prepare text data for analysis. preprocessed images
are sent to the neural network, like CNN for image classification and BiGRU to predict the dog's behavior.
Next, these two networks are fused, and the fuzzy concept identifies whether the dogs are near the food or
not in a cage. If the dog is near the food cage, the control unit will allocate the food and water pump in the
dog cage. Then the control unit gives the order to fill the food and water pump and the control unit alerts the
user to identify the food in a cage via the Blynk application. Figure 1 illustrates the overall conceptual
diagram of the proposed Deep-Feed methodology.
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Figure 1. Proposed methodology

3.1. Sensors

In this research, we employed four types of sensors: proximity, ultrasonic, hygrometer, and
weighing sensors. A proximity sensor uses electromagnetic waves, ultrasonic, infrared, or capacitive
technologies to determine the distance between the sensor and the item. Ultrasonic sensor can detect objects
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in their environment and are useful for collision avoidance and obstacle detection. A weighing sensor used in
various industries such as agriculture, manufacturing, and healthcare, for tasks like tracking inventory, and
monitoring the progress of patients on weight loss plans. Humidity and temperature sensors are utilized to
track and report the surrounding environmental conditions, particularly temperature and moisture levels.

3.2. Bilateral filter via preprocessing

The Bilateral filter plays an important role in boosting the small changes in the input images and
lowering the noise. In comparison to a comparable Gaussian filter, a bilateral filter has the advantage of
maintaining the edges across intensity variations. This algorithm calculates a local neighborhood's weighted
sum of pixels. The output of a bilateral filter for an arbitrary pixel y can be formulated using (1) as,

Ly =m) = ;= Zner fi ([Im = nll)es(n ~ LI (1)

where m and n are the coordinates for each pixel, T signifies the spatial area of I,,(y). The combination of

these parameters allows the bilateral filter to smooth the image while preserving important edge details,
ensuring that regions with similar intensity values are blurred while distinct edges remain sharp.

3.3. Pre-processing digital input

Pre-processing in this study is classified into four categories: stop word removal, lemmatization,
tokenization, and casing reduction. Lowercase word conversion (from NLP to nlp). Tokenization is the
process of separating input data into distinct words. Lemmatization is a superior alternative to stemming
since it considers word morphology. Stop words (a, an, the, etc.) are often used in writing.

3.4. Prediction via CNN and Bi-GRU

Prediction using CNNs and Bi-GRUs offers a robust framework for handling complex tasks such as
time series forecasting, sequence classification, and natural language processing. In our suggested CNN
model reduces the spatial dimensions of the feature map, helping to minimize overfitting and computational
complexity. The fact that time series prediction problems include short-term health monitoring suggests that
Bi-GRU can be used in this context. The input data of a health report represented as y,. t = (1, 2, ..., n). The
outcomes of computing two GRU, equations 2 and 3, may be used to express the Bi-GRU.

h = GRU; (1, he—q) @)

—

he = GRU, (v, he_1) 3)

In this equation, Flt and Et represent the forward and backward GRU's respective states. Finally, it can
classify whether the report is normal or abnormal. The following stages summarize Algorithm 1.

Algorithm 1. Deep feed

Step 1: Start

Step 1: Initialize sensors (proximity, ultrasonic, hygrometer, weighing)
Step 2: Initialize camera

Step 3: Connect to Blynk application

Step 4: Load CNN and Bi-GRU models

Main Loop:

Step 5: While (system is active):

Step 6: Capture image and read sensor data

Step 7: Apply bilateral filter to image

Step 8: Preprocess sensor data

Step 9: Extract CNN features from image

Step 10: Extract Bi-GRU features from sensor data
Step 11: Fuse CNN and Bi-GRU features

Step 12: Apply fuzzy logic to determine pet proximity
Step 13: If pet is near feeder:

Step 14: Check food and water levels

Step 15: If levels are low, notify user via Blynk

Step 16: Sleep for predefined interval

Step 17: Stop

IAES Int J Rob & Autom, Vol. 14, No. 2, June 2025: 227-236



IAES Int J Rob & Autom ISSN: 2722-2586 a 231

3.4.1. Microcontroller ESP8266

An electronic board called NODE NodeMCU ESP8266 is built around the ESP8266 chip. The
microcontroller and internet connection (Wi-Fi) may both be operated by the NodeMCU ESP8266. It is
possible to create NodeMCU ESP8266 apps for IoT projects that monitor and control data.

3.4.2. Blynk software

Android Blynk software was used to create software design. This program has five sections that
show the time, date, weight of food, and leftovers. The numbers in the five boxes are sensor readings posted
to the Blynk cloud service using an Arduino UNO R3.

A pet feeder is a device designed to automatically dispense food to pets, ensuring they are fed at
scheduled times even when their owners are not present. Figure 2(a) shows the daily feeding quantity of food
in a dog cage graphically. Figure 2(b) represents the pet data, including the kind of pet, weight in kilograms,
and the amount of food computed for each meal in a dog cage.

Shiwawa

2
¢

(a) (b)

Figure 2. Blynk application: (a) pet feeder monitoring and (b) pet data

4. RESULT AND DISCUSSION

To determine the overall efficacy of the DL model, assessment metrics and framework testing are
required. Accuracy, recall, accuracy, and F1 scores were calculated to compare the overall efficiency of the
suggested approach.

The variation in accuracy and loss with enhancing epochs is shown in Figure 3(a) and 3(b). As the
no. of iterations enhances on the training set, accuracy increases continuously and the loss value decreases.
Less than ten iterations produce testing set accuracy and loss values that are comparable to those on the
training set. As shown in Figure 4, the value of the proximity sensor correlates to the closeness of the nearest
item. In contrast to the other sensors, this causes the y-axis to be inverted. The sensor value falling below the
distance threshold indicates activation. The temperature readings obtained at different points in time are
displayed in Figure 5. Based on the emission of monochromatic infrared light, the sensor gathers data. A
sensor that was constructed was used to read the data.

Figure 6 represent the classification result to examine the efficiency of the suggested with existing
frameworks. The accuracy achieved by ResNet, AlexNet, DenseNet, and proposed pet feeder is 89%,
90.34%, 94.39%, 89.92%, and 99.5%, respectively. The comparison demonstrates the suggested framework
performs better than the existing methods. Figure 7 demonstrates the 4-fold classification confusion matrix
of the suggested methodology. From this confusion matrix, the proposed has a lower error rate with high
classification accuracy in identifying dog near the food and dog away from the food. According to the results,
the proposed pet feeder achieves a categorization acc. Table 1 illustrates the accuracy comparison of the
suggested model with the existing models.

Deep-feed: An internet of things-enabled smart feeding system for pets powered ... (Jameer Kotwal)
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The time interval that elapses between submitting a request packet to a service and receiving its first
response packet is known as the response time. This leads to longer completion times and higher response
times. As a result, the food will not be wasted and the dog will get its food on time. Figure 8 shows the
response time, which is reduced by 62.65%, 57.14%, and 50% compared to the CMFSVI, petification, and
GSM/GPRS, respectively. The suggested Deep-Feed model performs better than the existing models by

responding more quickly.
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Figure 3. Performance based on training and testing sets: (a) variation in accuracy with epochs and
(b) variation in loss with epochs
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Table 1. Comparison between suggested and the existing models

Methods Accuracy
CMFSVI [21] 84.9%
Petification [23] 87.58%
GSM/GPRS [20] 93.91%
Deep feed (proposed) 99.5 %
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Figure 8. Response time

4.1. Statistical analysis

A paired t-test examines the means of two associated groups to see if they are significantly different
from each other. Conduct paired t-tests between the proposed Deep-Feed technique and each existing method
such as CMFSVI, petification, and GSM/GPRS to confirm if the reduction in response time is statistically

significant. A p-value < 0.05 suggests that the proposed Deep-Feed technique has a significantly lower
response time compared to the other method being tested.

CONCLUSION

In this research, a novel deep learning-based pet feeding system has been proposed (Deep-Feed) for
identifying the food in a cage. The proposed system utilizes pre-processed techniques, including lowering
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casing, tokenization, lemmatization, and stop word removal, to prepare text data for analysis. CNN is
employed for image classification, and BiGRU to predict the dog’s behavior. The accuracy of the proposed
technique can be as high as 99.95%, while that of traditional models like the CMFSVI, petification, and
GSM/GPRS is 84.9%, 87.58%, and 93.91%, respectively. Compared to existing techniques, the proposed
Deep Feeder shows better results in terms of Accuracy. Eventually, we hope to find a suitable fusion model
and broaden the behavior categories to improve dog behavior recognition accuracy.

ACKNOWLEDGEMENTS
The author would like to express his heartfelt gratitude to the supervisor for his guidance and
unwavering support during this research for his guidance and support.

FUNDING INFORMATION
No financial support.

AUTHOR CONTRIBUTIONS STATEMENT
This journal uses the Contributor Roles Taxonomy (CRediT) to recognize individual author
contributions, reduce authorship disputes, and facilitate collaboration.

Name of Author C M So Va Fo 1 R D O E Vi Su P Fu
Jameer Kotwal v v v v v
Amruta Surana v 4 v v v
Pallavi Adke v v v v v v
Krunal Pawar v v v o v v v
Asma Shaikh v v v v v v
Vajid Khan v v v v v
C : Conceptualization I : Investigation Vi : Visualization
M : Methodology R : Resources Su : Supervision
So : Software D : Data Curation P : Project administration
Va: Validation O : Writing - Original Draft Fu : Funding acquisition
Fo : Formal analysis E : Writing - Review & Editing

CONFLICT OF INTEREST STATEMENT
The authors declare that they have no known competing financial interests or personal relationships
that could have appeared to influence the work reported in this paper.

INFORMED CONSENT

I certify that I have explained the nature and purpose of this study to the above-named individual,
and I have discussed the potential benefits of this study participation. The questions the individual had about
this study have been answered, and we will always be available to address future questions.

ETHICAL APPROVAL
My research guide reviewed and ethically approved this manuscript for publishing in this journal.

DATA AVAILABILITY
Data sharing is not applicable to this article as no datasets we regenerated or analyzed during the
current study.

REFERENCES

[1]  S. Skott, ““It’s kind of our everyday life. It sort of becomes natural’: Everyday violence and violent practices among young
people,” Journal of Interpersonal Violence, vol. 38, no. 13—14, pp. 8422-8452, Jul. 2023, doi: 10.1177/08862605231155131.

[2] P. Khanpara, I. Shah, S. Tanwar, A. Verma, and R. Sharma, “Toward the internet of things forensics: A data analytics
perspective,” SECURITY AND PRIVACY, vol. 6, no. 5, Sep. 2023, doi: 10.1002/spy2.306.

[31 A. Alameer, L. Kyriazakis, H. A. Dalton, A. L. Miller, and J. Bacardit, “Automatic recognition of feeding and foraging behaviour in

IAES Int J Rob & Autom, Vol. 14, No. 2, June 2025: 227-236



IAES Int J Rob & Autom ISSN: 2722-2586 a 235

(4]
(3]
(6]

(7]
(8]
9]
[10]
[11]
[12]
[13]
[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]
[23]
[24]
[25]
[26]

[27]

pigs using deep learning,” Biosystems Engineering, vol. 197, pp. 91-104, Sep. 2020, doi: 10.1016/j.biosystemseng.2020.06.013.
W.-C. Hu, L.-B. Chen, B.-K. Huang, and H.-M. Lin, “A computer vision-based intelligent fish feeding system using deep learning
techniques for aquaculture,” IEEE Sensors Journal, vol. 22, no. 7, pp. 7185-7194, Apr. 2022, doi: 10.1109/JSEN.2022.3151777.
M. Rodrigo-Claverol et al., “Human—animal bond generated in a brief animal-assisted therapy intervention in adolescents with
mental health disorders,” Animals, vol. 13, no. 3, p. 358, Jan. 2023, doi: 10.3390/ani13030358.

S. McDowall, S. J. Hazel, C. Chittleborough, A. Hamilton-Bruce, R. Stuckey, and T. J. Howell, “The impact of the social
determinants of human health on companion animal welfare,” Animals, vol. 13, no. 6, p. 1113, Mar. 2023, doi:
10.3390/ani13061113.

T. Cachon et al., “COAST Development Group’s international consensus guidelines for the treatment of canine osteoarthritis,”
Frontiers in Veterinary Science, vol. 10, Aug. 2023, doi: 10.3389/fvets.2023.1137888.

P. E. Watson, D. G. Thomas, E. N. Bermingham, N. M. Schreurs, and M. E. Parker, “Drivers of palatability for cats and dogs—
what it means for pet food development,” Animals, vol. 13, no. 7, p. 1134, Mar. 2023, doi: 10.3390/ani13071134.

J. G. C. Gomes, M. T. Okano, E. L. Ursini, and H. de C. L. dos Santos, “Insect production for animal feed: a multiple case study
in Brazil,” Sustainability, vol. 15, no. 14, p. 11419, Jul. 2023, doi: 10.3390/sul51411419.

V. L. Langner, “Influence and ethical impact of design of technology on user behavior,” Doctoral dissertation, Technische
Hochschule Ingolstadt, 2023.

S. Brando and M. Norman, “Handling and training of wild animals: Evidence and ethics-based approaches and best practices in
the modern zoo,” Animals, vol. 13, no. 14, p. 2247, Jul. 2023, doi: 10.3390/ani13142247.

K. Olczak, W. Penar, J. Nowicki, A. Magiera, and C. Klocek, “The role of sound in livestock farming—selected aspects,”
Animals, vol. 13, no. 14, p. 2307, Jul. 2023, doi: 10.3390/ani13142307.

J. Farrell, C. McCarthy, and C. Chua, “Towards animal computer interaction testing for assistive canine training,” in Proceedings
of the Seventh International Conference on Animal-Computer Interaction, Nov. 2020, pp. 1-6. doi: 10.1145/3446002.3446061.

G. Morelli, D. Stefanutti, and R. Ricci, “A survey among dog and cat owners on pet food storage and preservation in the
households,” Animals, vol. 11, no. 2, p. 273, Jan. 2021, doi: 10.3390/ani11020273.

F. Leroy et al., “Animal board invited review: Animal source foods in healthy, sustainable, and ethical diets — An argument
against drastic limitation of livestock in the food system,” animal, vol. 16, no. 3, p. 100457, Mar. 2022, doi:
10.1016/j.animal.2022.100457.

C. Chen, W. Zhu, J. Steibel, J. Siegford, J. Han, and T. Norton, “Recognition of feeding behaviour of pigs and determination of
feeding time of each pig by a video-based deep learning method,” Computers and Electronics in Agriculture, vol. 176, p. 105642,
Sep. 2020, doi: 10.1016/j.compag.2020.105642.

R. Wang, “Design of mini pets feeding intelligent home system based on [oT,” in Springer, Singapore: Springer, 2020, pp. 31-40.
doi: 10.1007/978-981-13-9714-1_4.

M. K. Razali and N. A. M. Lazam, “Smart pet feeder system and big data processing to predict pet food shortage,” Turkish
Journal of Computer and Mathematics Education (TURCOMAT), vol. 12, no. 3, pp. 1858-1865, Apr. 2021, doi:
10.17762/turcomat.v12i3.1015.

R. H. A. Shiddieqy, B. A. Saputro, F. O. Dandha, and L.- Rusdiyana, “Automated pet feeder called Smart Pakan using 3D printer
with open source control system,” [PTEK The Journal of Engineering, vol. 6, no. 3, p. 58, Jan. 2021, doi:
10.12962/23378557.v6i3.a7896.

Y. Quifionez, C. Lizarraga, R. Aguayo, and D. Arredondo, “Communication architecture based on IoT technology to control and
monitor pets feeding,” JUCS - Journal of Universal Computer Science, vol. 27, no. 2, pp. 190-207, Feb. 2021, doi:
10.3897/jucs.65094.

Nasrin Hannani Mohd Rasyidi and Rosnah Mohd Zin, “Cat’s monitoring and feeding systems via internet of things (IoT),”
Evolution in Electrical and Electronic Engineering, vol. 2, mno. 2, pp. 93-101, 2021, [Online]. Available:
http://publisher.uthm.edu.my/periodicals/index.php/ecee

S. Koley, S. Srimani, D. Nandy, P. Pal, S. Biswas, and D. 1. Sarkar, “Smart pet feeder,” Journal of Physics: Conference Series,
vol. 1797, no. 1, p. 12018, Feb. 2021, doi: 10.1088/1742-6596/1797/1/012018.

H. Kim et al., “Petification: Node-RED based pet care loT solution using MQTT broker,” in 2022 13th International Conference on
Information and Communication Technology Convergence (ICTC), Oct. 2022, pp. 25-29. doi: 10.1109/ICTC55196.2022.9952423.

J. Kim and N. Moon, “Dog behavior recognition based on multimodal data from a camera and wearable device,” Applied
Sciences, vol. 12, no. 6, p. 3199, Mar. 2022, doi: 10.3390/app12063199.

P. Kasnesis et al., “Deep learning empowered wearable-based behavior recognition for search and rescue dogs,” Sensors, vol. 22,
no. 3, p. 993, Jan. 2022, doi: 10.3390/522030993.

J. Kotwal, D. R. Kashyap, and D. S. Pathan, “Agricultural plant diseases identification: From traditional approach to deep
learning,” Materials Today: Proceedings, vol. 80, pp. 344-356, 2023, doi: 10.1016/j.matpr.2023.02.370.

J. G. Kotwal, R. Kashyap, and P. M. Shafi, “Artificial driving based EfficientNet for automatic plant leaf disease classification,”
Multimedia Tools and Applications, vol. 83, no. 13, pp. 38209-38240, Oct. 2023, doi: 10.1007/s11042-023-16882-w.

BIOGRAPHIES OF AUTHORS

Jameer Kotwal © F:4 B € s working as an assistant professor in Computer Department at
Dr. D.Y. Patil Institute of Technology, Pune. He has 15 years of teaching experience. He
completed his Ph.D. from Amity University in 2024. His area of specialization is deep
learning and machine learning. He has published 5 patents in IPR and 16 copyrights. He has
published papers in Scopus and SCI indexed journals. She has attended many international
conferences. He also stood second in Amity Incubation Centre. He can be contacted at
jameerktwl@gmail.com.

Deep-feed: An internet of things-enabled smart feeding system for pets powered ... (Jameer Kotwal)


https://orcid.org/0009-0000-3779-6573
https://scholar.google.com/citations?user=QgNyegMAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=58141771300

236 a ISSN: 2722-2586

Amruta Surana & BIE8 © g working as an associate professor in Computer Department at
Sinhgad Institute of Technology Pune. She has 14 years of teaching experience. Her area of
specialization is deep learning and machine learning. She has published papers in Scopus and
SCI indexed journals. She has attended many international conferences. She can be contacted
at amruta.surana@gmail.com.

Pallavi Adke ©© E s working as an assistant professor in Department of Electronics
and Telecommunication Engineering at Pimpri Chinchwad College of Engineering and
Research, Pune. She has 10 years of teaching experience. She completed her Ph.D. from
Vellore Institute of technology in 2021. Her area of specialization is biomedical image
processing, deep learning, and machine learning. She has published one patent in IPR and 2
copyrights. She has published papers in Scopus and SCI indexed journals. She is working as a
paper reviewer for Scopus journal International Journal of Electrical and Computer
Engineering Systems (IJECES). She has worked as a session chair at many IEEE conferences.
She is working as a chairman of advanced java programming in Pune University. She is also
working as a co-guide at MIT-ADT university, Pune. She can be contacted at
pallavi@gmail.com.

Krunal Pawar 0 EJ B € s an assistant professor in the School of Computer Engineering
and Technology, MIT Academy of Engineering. He received B.E (Computer Science and
Engineering), with First class in 2008 from Visvesvaraya Technological University (VTU),
Belagavi, 2008. M.Tech. (Computer Science and Engineering) in 2013 from Visvesvaraya
Technological University (VTU), Belagavi, 2013, Karnataka, India. He can be contacted at
krunal.pawar@mitaoe.ac.in.

Asma Shaikh @ B 2 dedicated professional with a total of 17+ years of experience in
the academic. She has completed her PhD from Amity University, Mumbai in the cyber
security and data science domain. She has authored over 20+ research papers and has 10+
certifications. She can be contacted at asma_aids@adcet.in.

Vajid Khan ki s currently working in G.S. Moze College of Engineering as an
associate professor. He has 12 years of professional experience. His area of expertise is
machine learning and image processing. He has published 10 papers in Scopus indexed
journals. He has published 1 paper in SCI indexed journals. He has published 19 patents out of
which 10 patents are granted. He has published 2 books. He has received 11 awards. He is
associated with 6 professional memberships. He can be contacted at kvajid12@gmail.com.

IAES Int J Rob & Autom, Vol. 14, No. 2, June 2025: 227-236


https://orcid.org/0000-0002-6064-7071
https://www.scopus.com/authid/detail.uri?authorId=58763359700
https://orcid.org/0000-0001-8630-1549
https://scholar.google.com/citations?user=wzgdKEQAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55611835400
https://orcid.org/0000-0001-5198-2620
https://scholar.google.co.in/citations?user=9X1UTcAAAAAJ&hl=en
https://orcid.org/0000-0002-2474-8537
https://orcid.org/0000-0002-0999-9776
https://www.scopus.com/authid/detail.uri?authorId=58552301800

