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1. Aremotely operated y
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. ; i tion device
1 for pipeline maintenance nspec ce used
2. An autonomougs surgical assigty ini
G nt system for minimall
invasive procedures Y ¢
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Design a coriceptual layout for a compact autonomous monitoring
unit, clearly specifying the essential Structural subsystems and
embedded control elements required for operation. (2 marks)
In designing a ROS workspace for a multi.module robotic
system, how would you structure your catkin workspace and RQS
packages to efficiently manage inter—packagc dependencies, build
order, and namespace collisions? (5 marks)
Explain, how you would utilize package.xml and CMakeLists.txt
configurations to handle complex dependency graphs, and discuss
strategies to optimize build times and facilitate continuous
integration. (5 marks)
A ROS service server node that listens on the
/check fire alert service. \

/ Itaccepts requests containing:

* A zone identifier (string) .
*  The current temperature reading (float)
* A smoke detection flag (boolean)

The server evaluates the temperature and Smoke status using ;

o \ b
predefined criteria (temperature > 45.0°C and smokg detected). If “ "
bOIh L'W)JIII‘OHS- are met, 1t responds witha fire alert message; \

Othery g, it responds indicating that the Z0ne 1s normal. ‘-
PAcuen, o g zee el camoed F1TeA]ay e . . |
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UL
#1/ust/bin/env python3
import 1ospy |
from forest_Monitoring. stv import FireAlert, Fire AICMResp e
d‘.‘“mndl\‘ ﬂlcunl(‘”“(‘(ﬂ

f req temperature = 450 and req.smoke detected

message ~ MALERT Possible fire at {req zone 1d}"

l\]\l‘ ”

meseage — £'7one {req zone 1d} 1s normal
TOSPY |m‘,\nK\(nn\g;lw\v\
return TireAlertResponse(message)

| def fire alert server()

rospyamt node('fire alert server’)
service = rospy. Service('check fire alert’, FireAlert,
handle fire alent)
rospy lopinfo("Service ‘check fire alert' 1s available.")
rospy.spin()
i name " main ™
fire alert .\“\'C!‘O

Answer the r""‘“"i“g questions: (5 marks)

L \\.lml. 1S the role of the ha ndle_f ire_a lert
funcuqn? Q@ marks) '

2 What1s the Purpose of rospy - spin () in this context?
(1 mark)

3. Suggest One mogificarion to make the fire alert
evaluation mqre configurable (€.g., adjustable
temperature threshold). (2 marks)

Write a ROS SerVice client node in Python or C++ that
performs the fouowing: (5 marks)

1. Sends requests to the / check fire alert service,
2. Eachrequest contains the zone ID (string), temperature
(float), and smoke status (boolean).

3. Receives the response from the service and displays the
alert message. -

Service Definition and Build Configuration: (5 marks)

1. Write the full content of the FireAlert.srv file. (1
mark)
2. Describe the required modifications to integrate this
service into your ROS package:
o package.xml (2 marks)
0 CMakeLists.txt (2 marks)

Consider the following node:
#!/usr/bin/env python3
import rospy
from std_msgs.msg import Float32
def publish_sensor data():
Pub = rospy Pyp|isher(‘sensor_data', Float32, queue_size=1 0)
TOSpy.init_node('sensor_data_publisher’, anonymous=True)
rate = rospy Rate(2) # 2 Hz
Sensor_value = 95 ()
while not rospy is shutdown():
TOSPY-lOginfg(t‘Tpublishing sensor value: {sensoLvalue} ")

. pubpublii\‘h(c,mmr value)
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Sensor valug *= 0 Sy .\‘mml:m-
Fate.sleep()
i name '\m:n'n
try:
publish S(‘HSOr\dam() ‘ -
except I‘OSP,\'»Roslntcmxpthxccpllon.

pass
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