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Introduction:

The prototype showcases an automated smart cradle system designed for infant
care, integrating sensor-based monitoring, Al-driven automation, and real-time mobile
app control. Built using low-cost, efficient hardware components, this prototype

demonstrates a compact yet powerful solution for modern parenting needs.
1. Sensors & Monitoring

o Cry Detection:
Equipped with a sound sensor module (KY-038) to detect the baby’s
crying patterns. It triggers automated responses such as rocking or
lullaby playback.

o Temperature & Humidity Monitoring:
Uses a DHT11 sensor to track room temperature and humidity,
ensuring a comfortable sleeping environment. Alerts are sent to the
parent’s mobile app if thresholds are exceeded.

o Motion / Safety Monitoring:
An ultrasonic sensor (HC-SRO04) is integrated to detect abnormal baby
movements or unsafe sleeping positions, ensuring safety through

timely alerts.
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2. Actuation & Soothing Mechanisms

Rocking System:

A DC motor, controlled via an L298N motor driver, gently rocks the
cradle upon detecting a cry or restlessness. The rocking intensity can
be adjusted.

Lullaby Playback (optional):

A speaker module can be connected to play soothing sounds or

lullabies in response to crying, further enhancing baby comfort.

3. Processing & Connectivity

Microcontroller Unit:

The system uses Arduino Uno or ESP32 as the main controller to
process sensor input and control output actions.

Wireless Communication:

An ESP8266 Wi-Fi module enables real-time data transfer to a
smartphone app. This allows remote monitoring and manual control of

cradle functions.

4. Power Supply

The cradle uses a 12V DC adapter to power the motors and a 5V

voltage regulator to safely run sensors and the microcontroller.

5. Key Functional Features

Automatic Cry Response: Cradle starts rocking or plays a lullaby when
a cry is detected.
Environmental Monitoring: Parents receive notifications if temperature
or humidity crosses safe limits.
Safety Alerts: Detects unsafe motion or baby position and sends alerts.
Mobile App Interface: A basic app allows users to:

o View real-time conditions

o Start/stop rocking manually

o Receive alerts for cry detection and environment

o Adjust cradle settings
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Objectives:

o Automatic Cry Response: Cradle starts rocking or plays a lullaby when
a cry is detected.
o Environmental Monitoring: Parents receive notifications if temperature
or humidity crosses safe limits.
o Safety Alerts: Detects unsafe motion or baby position and sends alerts.
« Mobile App Interface: A basic app allows users to:
o View real-time conditions
o Start/stop rocking manually
o Receive alerts for cry detection and environment

o Adjust cradle settings
Methodology:

1. Home Infant Care Automation
o Provides new parents with a reliable, hands-free system to
monitor and soothe their baby, especially useful for night-time
care and working parents.
2. Hospitals and Neonatal Units
o Can assist neonatal nurses in monitoring newborns, especially
in wards with limited staff. Real-time alerts and health metrics
tracking improve response time.
3. Daycare Centres
o Helps staff monitor multiple infants simultaneously with real-
time updates and alerts, enhancing both safety and care
efficiency.
4. Smart Home Integration
o Can be part of a larger smart home ecosystem, syncing with
other devices like lights, alarms, and smart assistants (e.g.,
Alexa, Google Home).
5. Special Needs Infant Care
o Ideal for monitoring infants with specific health needs or
conditions (e.g., respiratory issues), offering timely alerts and

health insights.

48" Series Student Project Programme (SPP): 2024-25 — Synopsis of the Project



6. Remote Health Monitoring for Pediatricians
o Data and health trends from the cradle can be shared with
doctors for early diagnosis and personalized medical advice.
7. Sleep and Health Research
o Aggregated, anonymized data can be used in pediatric sleep
pattern research, aiding in the development of better care
strategies.
8. Rental or Subscription Service Model
o The cradle can be offered as a service (Cradle-as-a-Service) to
new parents for the first few months, reducing costs and
increasing accessibility.
9. Baby Product Market Integration
o Can be packaged as part of a smart parenting kit with

connected thermometers, bottle warmers, and baby monitors.
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Result and Conclusion:

A fully functional 10T-based smart cradle system capable of:

e Automating rocking and providing comfort when the baby cries or moves.
e Ensuring a hygienic and favourable environment through temperature and
humidity monitoring.
e Offering real-time remote monitoring with high accuracy (up to 97%
in delivering alerts).
e Enhanced parental convenience and peace of mind through reliable
and secure baby monitoring.
e Cost-effectiveness and accessibility for a wide range of users.
e Potential future enhancements, such as adding a handheld

monitoring for even greater flexibility.
Future Scope:

1. Al Model Improvement with Machine Learning
o Train the system using baby cry datasets to classify different
types of cries (hunger, pain, discomfort) and trigger more
accurate responses.
o Use machine learning to predict sleep patterns and recommend
ideal nap times.
2. Cloud-Based Health Records
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o Store baby health and activity data securely on the cloud,
enabling long-term tracking and analytics for parents and
pediatricians.

3. Voice Assistant Integration

o Add support for Amazon Alexa, Google Assistant, or Siri for
hands-free voice commands, e.g., “Rock the cradle,” or “Play
lullaby.”

4. Personalized Soothing Techniques

o Use Al to learn what calms each baby best (e.g., a specific
song, vibration pattern) and auto-adjust over time based on
feedback loops.

5. Multi-Baby and Family Mode

o Enable support for multiple babies or caregivers through the

app, ideal for twins or daycare centers.
6. Advanced Biometric Monitoring

o Integrate more advanced sensors (like SpO2, sleep apnea

detectors) for comprehensive health monitoring in real time.
7. Wearable Sync

o Pair the cradle system with baby wearables (smart socks or
bands) to enhance accuracy of health data and detect
movements even outside the cradle.

8. Smart Notifications with Al Prioritization

o Use Al to rank notifications based on urgency (e.g., critical

health alert vs. minor temperature drop) to avoid alert fatigue.
9. Global Language & Region Adaptation

o Localize the app and voice feedback to multiple languages and

cultural contexts to make it market-ready worldwide.

10.Data-Driven Pediatric Research Collaboration

Collaborate with medical institutions for anonymized data sharing to help improve

infant care research and innovation
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