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Abstract

The monitoring and understanding of animal health and emotional well-being are critical for effective animal welfare,
agriculture, conservation, and the development of compassionate human-animal relationships. Recent advances in the
Internet of Things (IoT), artificial intelligence (AI), and data science have transformed traditional animal care by
enabling continuous, automated monitoring of health, behavior, and emotional states. This paper presents an
introductory survey of the integration of IoT technologies for predicting animal health and emotion. We emphasize the
current state-of-the-art, challenges, and emerging applications, building upon a review of recent literature in this
growing interdisciplinary field.

1. Introduction

The well-being of animals, whether domestic, agricultural, or wild, has a direct impact on public health, food security,
ecosystem balance, and human-animal interactions. Traditionally, animal health monitoring and emotional assessment
have depended on manual observations and periodic veterinary examinations, which are often subjective, limited in
scope, and time-consuming. The rise of the Internet of Things (IoT)—the interconnection of sensing devices capable of
collecting and transmitting physiological and behavioral data in real-time—has introduced new possibilities for
objective, continuous, and remote management of animal welfare.

In parallel, developments in artificial intelligence (Al) and machine learning empower the analysis of complex biological
and behavioral signals. This enables not only the detection of early signs of disease but also the prediction and
quantification of animal emotions, which are critical for comprehensive welfare monitoring.

2. Literature Survey

2.1 ToT for Animal Health Monitoring

Researchers are increasingly leveraging wearable IoT devices—such as sensors for temperature, heart rate, respiratory

rate, and motion—to collect animal physiological data in real time 1J[21[3], Wireless sensor networks (WSNs) serve as
the backbone for this approach, transmitting data to cloud-based or locally managed monitoring systems for analysis.
Animal Smart Healthcare Monitoring (ASHM) systems have demonstrated high accuracy (reported to reach up to

98%) in tracking health parameters, enabling early disease detection and improved management interventionslL]. These
technologies are beneficial not only for livestock and companion animals but also for wildlife conservation, especially in
environments where direct human observation is challenging.

2.2 Emotion Recognition in Animals

Beyond physical health, animal emotions—such as stress, pain, fear, or positive affective states—play a vital role in
their overall welfare. Recent studies have shown that Al algorithms, utilizing deep learning and image processing, can

accurately assess emotional states by analyzing facial expressions, postures, and vocalizations[41[31[6], For example,
convolutional neural networks (CNNs) have been employed to recognize pain-related facial changes in cats with
accuracy over 72%. Similarly, full-body image analysis has been used to detect emotional states in dogs, with successful

identification rates of around 60-70%[2]. The analysis of animal vocalizations using deep neural networks further
enriches emotion detection, particularly in animal shelters and research environments where vocal signals often reflect
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emotional health[4],

2.3 Integrative Approaches with IoT and AI

IoT-driven monitoring systems integrated with Al provide comprehensive solutions for animal welfare assessment by

capturing multimodal data that spans from physiological measurements to behavioral and environmental cuesH[21[6],
Smart interventions, such as those described in the One Digital Health (ODH) framework, have been piloted to manage

both human and animal health through continuous, context-aware monitoring[&l. Advances in data science allow for the
fusion of diverse signals—movement, sound, facial features—which are processed to generate meaningful health and

emotion predictions[ﬂ.

2.4  Applications and Field Studies

o Agriculture: loT-based sensors are widely used in dairy, poultry, and swine production to monitor vital signs,
detect lameness, identify estrus cycles, and predict illness, thus improving productivity and animal well—beingm.

o Companion Animals: Wearables for pets track activity, sleep, and stress, providing owners and veterinarians
with timely insights for preventive carel2].

o Wildlife and Conservation: Remote monitoring of endangered species assists conservationists in detecting

health risks and stress factors with minimal disturbance, essential for effective management in protected habitats 11[6],

3. IoT Technologies and Methodologies

Sensing and Data Collection

. Wearable Devices: Collars, harnesses, implantable chips, and environment-embedded sensors.
. Parameters Monitored: Body temperature, heart rate, respiration, activity levels, vocalizations, and
location11[3].

Communication and Data Management

. Wireless Sensor Networks (WSNs): Allow data collection and relay across vast areas.
. Cloud Platforms & Edge Computing: Enable scalable storage, real-time analytics, and alert generation[l]ﬁ].

Data Analysis and Prediction

o Machine Learning: Algorithms trained on labelled datasets predict disease risks and emotional states based on
patterns in collected datal41[51[6],

. Deep Learning (CNN, RNN): Analyze high-dimensional data such as images and audio for emotion
recognition[é][ﬂ.
. Behavioral Analysis: Movement patterns, vocal signatures, and posture are examined for signs of stress, pain,

or positive emotions[21[6],
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IoT Data Chart: Heart Rate and Activity in Cows

Below is a chart visualizing sample [oT data on daily heart rate and activity fluctuations for cows, illustrating periods of
stress or health decline. The periods of stress or health decline are evident on Day 3 and Day 6, where there are notable
spikes in heart rate and drops in activity levels.

Cow Health Over 7 Days

Dy

Sample [oT Data Visualization: Daily Heart Rate and Activity Fluctuations in Cows Indicating Stress/Health Decline

Chart Interpretation

. Day 3 and Day 6:

. Significant increases in heart rate.

. Decreases in activity level.

. These patterns are typical indicators of stress or possible health deterioration in cattle.
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Application

Such visualizations help veterinarians, farmers, and researchers promptly identify anomalies in physiological and
activity data, enabling earlier intervention and improved animal welfare.

4.  Challenges and Future Directions

Despite encouraging progress, several key challenges remain:

o Data Standardization and Interoperability: Ensuring uniformity and compatibility across devices and data
streams[2113],
. Interpretability: Translating complex Al findings into actionable, trustworthy information for animal

caretakers and veterinarians[31[6],
o Ethical Considerations: Balancing animal welfare, privacy, and human benefit, especially in surveillance-

intensive systems[ﬂ.

o Scalability: Adapting solutions across species, environments, and resource constraints.

Future trends include the integration of multimodal data fusion, context-aware computing, adaptive Al algorithms for
individualized welfare models, and expansion of IoT applications from farm and pet animals to conservation and

laboratory settingsm.

5. Conclusion

The embrace of IoT and Al technologies heralds a new era in animal health and welfare management, fostering more
objective, responsive, and proactive approaches. Bridging the gap between animal health and emotion monitoring, these
technologies enable novel insights and interventions that benefit animals, humans, and the shared ecosystems they
inhabit.
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