Y, 3GIRPS
3G INSTITUTE OF RESEARCH AND.-_I:mLLDfE's
= PRESENTS

_d

90+ HOURS
DRONE

Venue: lIT Madras Research Park
admin@3girps.org | www.3girps.org | + 91 99624 30308



Drone: Dynamic Remotely Operated Navigation Equipment.

Drone 15 one of the layman terms of the Unmanned Piloted aircrafts, refers to an aircraft
without being a pilot onboard. Instead, the aircraft 15 operated from the ground through a ground-
based controller.

When we zoogle drone, instead of what 12 a drone? We get the results on how can we get the
drone! That much the trend has been changed and necessity of drone has been mereased.

SCOPE:

In future, everything 1z gomng to be drones. From bemng hobby to military applications, 1t
13 going to be a technology that 13 going to get transformed mnto the commercial application. The
commercial usage of drones has mereased mn the past years rapidly and m the foture, the
opportunities mn this domain will reach the sky.

The other way around called unmanned aenal vehicles (UAVs), drones are as of now
breaking the hindrances in the business operations of the orgamizations. The business mants like
Google, Amazon, and others already entered mnte drone delivery systems for delivening their
packages. Drones have been used as temporary mternet connection providers at remote locations,
and the list goes on...

1. Academic phase:

1.1. Introduction
1.2. Introduction about drones — Overview - Nos ()

il

Part 1: Strategy / Market

2.1. Markets for UAV: Nos ()
2.1.1. Goals:
2.1.2. Mam objective:
2.1.2.1. The general ohjective of this sub-module 15 to describe the potential

markets for civil drones through the help of economics tools
2.1.3. Detailed objectives:

2.1.31.  After thizs module, the ztudent will be able to:
Prezent the different markets for civil TUA Vs




Characterize the potential markets for cril UAVs

Define the different markets with the help of an economics methodology
Explain what an equilibnium 1z, how 1t can evolve

Explain what demand and supply are mn the market, and to What They are
sensitive to

Explain what a senmitivity analysis 15 and do it for new markets for civilian
UAV:

1. Goals Moz ()

2. Mam cbjective:

22.2.1. The general objective of this sub-module 15 to stody the stratepic
environment of competitors in the downstream market

2.1.3. Detailed Objective:

22.3.1. After completing this module, the student will be able to:
Present the different stratesies available
Characterize the industry, 1ts mam drivers
Present the methodology of Porter to perform market analyzis
Explain how competition can take place on the downstream markets

1.3. Regulatory framework — Law
1. Goals

. Main objective:
3.2.1.  The zeneral chjectives of this course are:
to present the regulatory framework applicable to crvil aviation, including the
unmanned aircraft
to present civil law dealing with UAV operations
2.1.3. Detailed objectives:
2.3.3.1. After Completing this module, the student will be blg to:
Present the international regulatory bodies (ICAQ, EASA) Their role and the
labor regulations Issued
DGCA regulations on UAVs
Dezcribe the associated system of certificates / approvals
Preszent the regulatory framework applicable to UAV
Understand the civil law applicable to UAV operzfions

13.
2.3
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3. Part 2: Vehicle technical aspects




3.1. Introduction
J1.1. Goals:

3.1.2. Mam objective:
A1.2.1. Introduction - Study case: One mizsion, one UAV

3.2, Airframe
3.2.1. Goal:
32 (General:

&

32.2.1. The general objective of this course 13 to describe and explam how an
UAYV can fly, from the phy=zical principles applied to an TAV to its main
performances (both fixed and rotary wing UAVs will be considered) m order
to choose the adequate platform for the intended mizsion and understand the
operational and flymg behavior of the UAV.

3.2.3. Detailed objectrve:

3231, At the end of the module, the student will be able to :
Degcribe and explain the aerodynamic forces applied to an UAV, descnbe how
they can be modeled for basic analysis.
Degcribe and explain the flight mechanics of an UAV.
Describe and explzin how the structure behaves under flight or operational
loads.
Degcribe, explamn and caleulate the main performances of an UAV.

3.3. Power plant
331, Goal

332, general:

3321, The zeneral objective of this sub-module 1= to give to the student a good
understandimg of the functioning of the UAVs power plants and the ability to
1dentify the pertinent parameters to be adjusted to improve, regarding the
mission, the performance of the system.

333, Detailed objectrve:

3.3.3.1. After completing this module, the student will be able to:
lizt the different existing power plants,
list the components of a gasoline power plant,
explain the thecretical fimctioning of the different gasoline engine system
components,
list the components of an electrical power plant,




explain the theoretical functioning of the different electrical engine system
components,

explain the fimectioning of a propeller and identify its mam characteristics,
explain the influence of all the desipning parameters on the performance of the
Eystem,

operate such systems.

3.4, System architecture
341, Goals

34.2. Mam objective:
342.1. The general objective of this sub-module iz to give a comprehensive view
of the architecture of an UAV system
3.4.3. Detailed objectives:
3431 Affer filling this module, the student will be able to:
Describe and explain the mam elements of an UAV system architecture
Perform basic manipulation with an UAV system mm simulation.

3.5, Avionics — On board svstems
JE1. Goals

152, Main objective:
352.1. The general objective of this sub-module 15 the description and
explanation of the hardware and software parts of UAV avionics
3.5.3. Detailed objectives:
3531, After Completing this module, the student will be blg to:
Uze mathematiczl tools n order to model and analyze UAV on-board systems
Describe the characteristics of sensors and zctuators used it UAV
Explain the principles of multi-zensor fusion
Perform basic tuming of control and gumdance laws onboard UAV
A micro-controller

J.6. Communications
J.6.1. Goals:

J.6.2. Mam Objective
3.6.2.1. The general ohjective of this sub-module 13 the description of the radio
frequency communication and the associated iszues
J6.3. Detailed objectives:
J.6.3.1.  After thiz module, the student will be able to:
Describe and / or explain the different funchions and charactenstics of the
elements of RF communication.




Dezcribe the basic charactenstics of antennas, 1.e. gamn, matching, bandwidth,
frequency pattermn

Describe the specificities of UAV antennas

Dezcribe the network and the way to protect the data

3.7. Applicable regulations to UAVs
3.7.1. Goals

3.7.2. Main objective:
3.721.1. The general objective of this sub-module 15 to present the techmical
regulations which are, or will be, in the future, applicable to TTAVs.
1.7.3. Detailed objectives:
3.73.1.  After this module, the student will be able to:
Preszent the regulatory roadmap applicable to the AV
Deescribe the main regulatory principles applicable to UAVs:
With the present regulations
"ith the future standards

3.8. Design Considerations
3.8.1. Goals:

3.3.2. Main objective:
3.8.1.1. The general objective of this sub-module 15 to emphasize the importance
of design parameter and component selection in a synergistic way in order to
improve the performance of an electncally powered fixed-wing aircraft.

1.3.3. Detailed objectives:
33.3.1. After completing this module, the student will be able to:
list the important design parameters and their effect on the final performance,
explain the nteraction between design varnables and the mam components,
define a cost funchon starting from a mission defimition,

use a code in order to investigate the performance evelution.
4. Part 3: Field / Operations

4.1. UAV"s Mission
4.1.1. Objectives

4.1.2. Mam objective:
4.1.2.1.  The general objective of this sub-module 15 to give an overview of the
UAV: domain and to explain the analysis process: from the need to the
mission, through the TTAV.
4.1.3. Detailed objectives:




4.1.3.1. After completing this module, the student will be able to:
Describe how UAVs are used mn several domams
Explain all the necessary steps to fulfill the mission in accordance of the need

Analyze the need: make 2 fimctional analysis, define the vector, sensors, data
treafment and the mizsion.

4.2, Flight operations
4.1.1. Goals
4.2.2. Mam Objectives:
42121, The general ehjective of this sub-module 1= to explam how to prepare a
mission taking into account all the constraints.
4.2.3. Detailed objectives:
42.3.1. After completing this module, the student will be able to:
Identify air traffic rules to be taken into consmideration
Write a Particular Operation Manual
Integrate the meteorology aspects mto the mission
Understand the 1szues of Safety and human factor

4.3. Pilot training — In flight awareness
431, Goals
4.3.2. Mam objective:
4321, The general objective of this sub-module 13 UAV flights.
4.3.3. Detailed objectives:
4331, After Completing this module, the student will be blg to:
L1zt the requirements o zet pilot licenses
List the TV pilot requrements
Work on a team
Identify the Responsibilities of the TV pilot
Identify the hand of the piloting Dufficulties

4.4. Sensors, software and data processing
44.1. Goals

4.4.2. Mam objective:
4421. The general objective of this course 1s to descnibe the different types of
sensors, their uses and the data processing
4.4.3. Detailed objectrves:
4431,  After filling thiz module, the student will ke able to:
Choose the relevant data for the customer
Fequest the relevant mformation for the data processing




4.5, UAV Modifications and Maintenance
4.5.1. Goals

4.5.2. Mam objective:
452.1. The general objective of this sub-module 15 to explain how to proceed for
an JAV modification
453, Detailed objectives:
453.1. After completing this module, the student wall be able to:
Analyze the impact of 2 modification on each sub-system of an UAV
Identify the comprehenzsive mamtenance tasks to be performed durmg the hife
of an AV

4.6. Management / Entreprenenrship conferences
4.6.1. Goals

4.6.2. Mam objective:
4.6.2.1.  The general objective of this course is the imderstanding of the basics of

the management of a firm, from itz creation to financmg the strategy
4.6.3. Detailed objectives:

4.6.3.1. After Completing this module, the student will be able to:
Explam the procedure to create a firm
Explain the different means clustering to finance the establishment of a firm
Explam the basics of structure firm
Explain the basics of corporzte finance of a firm
Explamn the basics of accountability of a firm

4.7. Long project- Integrated Al and UAV
4.7.1. Goals

4.7.2. Mam objective:
4.7.2.1.  The general objective of this module 13 to realize a complete study case,
from the strategic analysis to the client delrverable
4.7.3. Detailed objectives:
4.73.1.  After filling thiz module, the student will be able to:
F.ealize a strategic analyzis
MMake a project plan
Meke a functional analysis

Choose the most appropriate components (sensors, vector, software ..)
Orgamize the mission
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