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A smart home system uses multiple loT devices such as smart cameras, CO1 BL2
motion sensors, smart thermostats, and voice assistants to monitor home

security and manage energy consumption in real time. Initially, all data from

these devices is sent directly to a centralized cloud platform for processing

and decision-making. However, the system starts to experience high latency,

network congestion, and slow responses. To address these issues, the system

developers decide to implement an Edge Computing Platform, where data is

processed locally using edge devices or home gateways before
necessary information to the cloud.

Describe the potential challenges of deploying edge computing in this
environment along with a possible solution. Justify on how implementing an
edge computing platform can reduce latency and improve the efficiency of

the smart home system.

sending

2 A hospital deploys a wearable rea.I—timE healthcare monitorin
. continuously track patients’ vital signs EUFh as heart rate,
body temperature, and oxygen levels. Patients wear smayt
(Things layer) that collect health data in real time, The datg |
by nearby fog nodes located in hospital gateways or Joca| he
ckly detect abnormal conditions such s irregular

-

heartbeg
processed data is then sent to the cloud Jaye, ¢ long-ter iy
Rapesst & d medical decision g, >EIM storage,
. n:Ed aﬂalﬂlﬂﬁj an . ppurt. urln "
RIS eriences iSSUeS such B continugys
itoring, the system exp %S high batte
il 1:! a d;_,wcﬂ delays in sending alerts to doctors, heavy Wnrkt;:aﬁf in
weara / : on fo
erational costs of maintaining the system, and the need to prutacgt
I"I,DdES; op Sant data EualuEtE thE role ﬂf ﬁ".r'E metrics In
sensitive patien :

Providing effectjy
; rable real-time healt s
real-time healthcare services for wea hcare monitoring
system.

on LAVA

8 system to
blood Pressure,
medical sensors
s first Processed
althcare Servers

C04 g

10 C

— S

Page 1 of 4




' I'II' ‘hrpll.

. 10 r
plement! k “,.-._u-\"'
affic efficienc e
i ._ TI‘
o (WO e we ;1-3[1'" )
] . L! “ s “1“’\
gkt
| nal
i rjﬁt‘._:‘jf‘hl_ﬂ. th.-:!t E ll
[ F D oV newo K er, “w
M | ™% | it .
‘r' | {r‘ I'- 1 5 1 i
bl MNiscuss TWo malor :hﬂ”!"r‘lﬁF‘- F!t -
. | : .
highly dynamil traffic anvironmen |
IETVY .--,p future ted hnology ©f approach that can TN [”
g E‘UFEFH : . \ ' SSeS LUrrent "
serformance and explain how il addre: |
mated robot colla | . gt

4 A smart factory deploys an auto B .
multiple mobile robots perform tasks suc ling. assar

and inspection. Explain how nptimizatinn r:lpirmm; . s it
stages of the service life cycle in the robot collaboration system and dis
the benefits of applying nptimizatinn at each stage

A drone-based environmental monitoring Systern Is used to capture aerial 11 BL2

images and videos for applicatinns such as disaster management and forest
monitoring. Instead of sending all data to a distant cloud server, the system
offloads image processing tasks to a nearby fog node or edge server to
achieve faster analysis and reduce network delays using middleware
technologies. Based on the above scenario, draw the architecture and explain
the five design goals of Fog and Edge Computing Middleware to improve the
performance of the drone monitoring system.

Explain how machine learning can be integrated with fog computing to
support real-time decision-making in an autonomous car system. Implement
a Convolutional Neural Network (CNN) model to classify objects detected by
the vehicle's cameras.

Discuss the five components of real-time human object tracking In the Smart
surveiliance system which is deployed in a crowded public area such as an
airport or rallway station to monitor human activities in real time

A. smart agriculture system uses drones to capture Crop Images and detect
diseases in real time. Each drone collects 300 MB of image data from the
field. The data can be processed either on the drone (end device), a farm fog
node (edge server), or the cloud,
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9.3) Explain the proposed Edge Computing Middleware architecture fnrtﬁe smart
factory system. Describe the roles of loT devices, edge nodes, middleware
services, and cloud platforms, and discuss how this architecture improves
real-time processing, resource management, and system scala bility.

OR

9.b)  Explain the proposed Edge Computing Middleware architecture for the smart
waste collection system. Describe the roles of smart bins (loT devices), edge
nodes, middleware services, and cloud platforms, and discyss how this
architecture improves real-time monitoring, efficient waste collection, and

system scalability.
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OR

10.b) An LPG distribution company deploys loT sensors and smart metel G
cylinders and delivery vehicles to monitor gas levels, leakage detec ind
delivery status in real time. The sensor data Is first processed at nearby edgs
or fog nodes installed in distribution centers to quickly detect gas leaks,
monitor cylinder usage, and optimize delivery routes. The cloud platform
stores historical data and performs large-scale analytics for demand
prediction, inventory management, and safety monitoring.

Based on the above case study, explain how Fog and Edge Computing
architecture can improve the efficiency and safety of the LPG distribution

system, and discuss the roles of loT devices, fog/edge nodes, and cloud
computing in enabling real-time monitoring and decision-making.
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