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Abstract: The Internet of Things, or IoT, gets its name because each device can send and receive data from 

one another. So it is similar to the actual Internet. However, you need to send and receive data on the 

Internet. And it only connects two computers. But in IoT, the network is between various devices or things. 

And they send and receive data without human interference. The number of IoT devices is increasing every 

day. In 2021, there were 10 billion IoT devices. Currently, the world has over 14.4 billion IoT devices. And 

after deploying 5G worldwide, this number may rise to over 75 billion 

 

Keywords: IOT, Crib, Latency, Assemble, Interactivity 

 
 

I. INTRODUCTION 

IOT will make it possible for today’s working mother to be present both at home and at work. 5G will provide a faster 

communication medium; you can expect speeds up to a few gigabits per second. As a result, your devices can 

coordinate and accomplish tasks faster. In addition, it will provide an ultra-low latency network; according to Verizon, 

early 5G deployment showed a latency of 30ms. That will help use IoT devices to do delicate tasks Finally, because 5G 

has a high bandwidth, you can connect more devices to it without experiencing quality loss. 

In this paper I will explore the concept of a IOT Smart crib[1] an online Automatic baby crib for infants up to 2 years. 

This latest innovation fully automated IOT crib performs the 360 degree action for the mother for remote baby care by 

sending an alert to the smart phone, when the kid is disturbed, through a motion sensing IP CAM. After the mother is 

alerted she has the facility to swing the cradle using a motor swing again ,controlled through smart phone, sing a lullaby 

through a Wi-Fi enabled speaker , send a chimer to action and make sure the baby is put to rest again thus ensuring the 

360 degree infant care. 
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Figure 1: The 5G Environment 

 

II. MATERIAL AND METHODS 

The methodology requires large test coverage. The commercial success of the crib is linked to its ability to be 

compatible with many new and old smartphones and tablets. Because of fragmentation, it is not easy to build an IoT 

that can work well across a variety of different mobile operating systems and smartphones with different hardware 

components. As a result, it is important to test on many devices or configurations to find bugs that result from 

fragmentation. It is also essential to test all functionalities and the usability of the IoT and software to obtain an 

accurate report of the quality of the connectivity (object to software, software to object, and behaviour in case of 

interactions The Mobile IoT technologies LTE-M and NB-IoT[3] were designed for 5G but rolled forward to work in 

4G. LTE-M and NB-IoT were designed for efficiency for devices that use less data in the prototype like Wi-Fi 

switches, and are suited for devices that have modest data requirements, but need a long battery life and comprehensive 

coverage. The commercial success of thus crib is ultimately tied to its performance, which is dependent on how quickly 

it can communicate with other IoT devices; wi.fi switches Wi-Fi speakers, smartphones and tablets, software in the 

form of its app or website, and more. With 5G, data-transfer speeds will increase significantly and the theoretical 

latency is only of the order of 1ms which is critical in infant care. 

 

III. ASSEMBLING THE IOT BASED CRIB METHODOLOGY 

 The Engineering Test Bed operates as elaborated below: 

 
Figure 1: Engineering Assemble 

The cradle is made of solid pine wood with white colour which minimizes distractions for the infant, promoting a calm 

and focused environment conductive to sleep. Designed ground elevation is provided to attach the swing motor to the 
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bottom of the wooden ridge. Unlike conventional cribs the characteristic wooden ridge is not fixed to the crib. This 

ensures the infant's safety and comfort by minimizing any potential risks of overheating due to oscillatory motion of the 

crib. A motion sensing camera placed at Position (4) features PTZ with 4 MP resolutions for the mother to see her 

infant closely. Camera integrates an inbuilt microphone and speaker, facilitating two-way communication from any 

remote location via network connectivity. It boasts advanced motion detection analytics, enabling it to detect and track 

motion within its field of view. With pan and tilt functions, the camera autonomously tracks objects or individuals in 

real-time. 

A two port Wi-Fi switch which is connected to 2 devices: 

 The chimer and 

 The VFD  

Both Devices are controlled by the master device (smartphone (9)). Automated Baby chimer placed at (7) features 

elements crafted entirely from environmentally friendly hypoallergenic felt, coupled with hypoallergenic fillers. The 

conscientious choice of materials prioritizes the health and well-being of the baby, ensuring a safe and comfortable 

environment. The mother can conveniently control the baby chimer through the Wi-Fi switch. A Variable Frequency 

Drive (VFD) placed at (2), is incorporated into the system which regulates the speed and torque of the motor by 

adjusting the frequency and voltage of the electrical input. This allows for precise control over the motion of the 

wooden ridge ensuring smooth and consistent movement according to the desired speed and acceleration requirements. 

An electric motor placed at (3), coupled with a worm gear mechanism, drives the motion of the wooden ridge.This 

setup efficiently transmits the necessary torque to set the ridge in oscillatory motion. The worm gear's design enables it 

to generate sufficient torque to turn the ridge at the required angular speed, ensuring smooth and controlled movement 

as needed for optimal functionality. This entire arrangement mimics an angular simple harmonic motion. The worm 

gear controls the oscillatory motion using a designed gear ratio. A Wi Fi Speaker placed at (6)can be seamlessly 

controlled via a smartphone application (9). The speaker operates wirelessly through the Wi-Fi switch (8), allowing the 

mother to manage audio playback without any physical connections such as AUX cords or USB cables. 

 

List of IOT Devices 

Device Master Control 

AC Motor (3) Wi-Fi Switch 

Chimer (7) Wi –Fi Switch 

Wi-Fi Speaker (6) Smart Phone App 

Motion Sensing IP Cam (5)  Smart Phone APP 

The Engineering bed is thus summarized by 4 IOT devices 2 controlled by Wi-Fi switches and 2 controlled directly by 

the smartphone APP. 

 
Figure 2(a): Ground Truth Summary Sketch 
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Figure 2(b): Dimensional Analysis

Figure 2(c): Gear 
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Figure 2(b): Dimensional Analysis 

 

 
Figure 2(c): Gear Ratio Calculation 
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Figure 3: Flow line 

 

IV. RESULTS 

Interaction in this context of IoT means interfaces which allow people to either monitor or configure IoT devices. The 

round trip latency was tested in 4G and 5G conditions. The packet delay variations were studied. The error rates were 

studied under LTE and NR conditions. The tests reported are from Non standalone 5G Infra which are the only ones 

available during the time of performing the test. 

  
Figure 4(a): Interactivity Scores 4G-LTE 

 
Figure 4(b): Interactivity Scores 5G-NR 
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V. DISCUSSION AND CONCLUSION 

5G indicated interactivity scores of 87.4% over 4G 79%. 

5G is 25% more expensive than wired broadband for the 30 Mbps and 100 Mbps plans. This will reflect in the 

commercialisation of the product where the average cost of the assemble will be higher in the 5G environment 

currently. 

 
Table 1: 4G vs 5G Cost 

 
Table 2: IOT Cost components 

The cost of assembling these IOT device and add a 30% mark-up for distribution an average customer will shell out 

Around Rs 13,500/- for this IOT operated Crib almost 3 times a standard Crib cost. 

The theoretical latency of 1 ms is far from achievable given the Non Standalone 5G Infra available currently.11 ms 

latency has been reported in Jio Air fibres. The best values under Non standalone 5G is around 20 ms. 
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Speed
Jio 

GigaFiber

Jio 

AirFiber

30 Mbps Rs 399 Rs 599

100 Mbps Rs 699 Rs 899

300 Mbps Rs 1499 Rs 1499

500 Mbps Rs 2499 Rs 2499

1 Gbps Rs 3999 Rs 3999

Product Cost(Rs)

Compact Cradle 4750

IP cams 2000

Wi Fi Switch 1000

Wi Fi Speakers 1000

Swing motors 1500

Total 10250

Price Point 13325
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