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PROBLEM STATEMENT



Accident Rescue Teams are
Primitive and In-efficient



DESIGN



System Diagram




Finite State Machine (FSM)
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Protocol Design
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Ground Station Design
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Android Application Design
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Gesture Models




' Gesture Models
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SOFTWARE IMPLEMENTATION




Protocol Implementation
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C# Ground Station Application
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' Android Classes Used
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Android Application

NN

Communication through
USB and XBee
Automatically grabs global
&local IP

Intelligent connection
status detection

3 seconds connection lost
emergency mode

Shows live flight values
USB Terminal

Automatic GPS location
update

-~ TN

—

= all 18%(J 3:09 am
R & UDP Server

*" Local Ip Address: 792 1

Q Global IP Address: alculating

@ Connectlon. ./vj",'f;’;’,';")/"y/:«‘-: ~+ad
u Mode: .‘¢f_';"I,{fﬁ"[,"\"j"'(:’\_,"

> Aileron: 0

*—= Elevation: o

4
$7 Thrust: o



HARDWARE IMPLEMENTATION



' 3D Plastic Printing
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HobbyKing Controller Board
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Circuit Board Testing
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Traditional 2.4 GHz Radio Controller l

v 1~1.5 Km range.

v’ 4-8 Different Channels for
each value.

v Open loop control.

v’ Signals using PPM.

v ~2Mb/s data rate.




RESULTS & DISCUSSION
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' Protocol Test

Bytes

Bits/Packet = 7 x 8 = 56 bits

56
Transfer Time = 1200 0.0467 seconds ~ 47ms



Value Sender Timer

Interval: 50ms

Packet Sending Rate: 20 packets/second
Job: Send the values after reqular
intervals to the quadcopter

Prope,ties s e e
valueSender System.Windows.Forms.Tit ~
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Enabled False
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E Data

(ApplicationSettin
Tag

El Design

. (Name) valueSender
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Leap Frame Update Timer

Leap Frame Update Timer

Interval: 50ms
Job: Capture current frame and deduce
the values after remapping

ElL =R

E Data
(ApplicationSettin
Tag
E Design
(Name) LeapFrameUpdate
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PROJECT MANAGEMENT



Cost Spent

. Part Name Quantity Total Cost (AED)
ESC — 30 Amps 4 240.00
30C LiPo Battery — 5000mAh 1 230.00
Propeller Pusher Type — 10x4.7 2 43.20
Propeller Slo Flyer Type — 10 x4.7 2 41.70

Propeller Adapter 4 70.60

Screws 30 25.00

ESC - 60 Amps 220.16

Hobby King Control Board V3.0 66.02

Brushless Motor SUPG8030 396.21

Prop Drive Series 2830-1100KV Motor 237.72

89.02
91.64
25.00
52.00
110.15
Total 1966.18

Tilt Compensated Compass Breakout
XBee Explorer Dongle
PCB

Flectrical Components

1
1
4
4
Prop Drive 28 Series Accessory Pack 4 27.76
1
1
1
1
1

Talon Carbon Fiber Quadcopter Frame




' PHASE 1 - Communication & PCB

S.No. Task Name Status Completion Time
1. Design the PCB Complete 15tFebruary

2. Solder the PCB Complete 16 February

3. Writing the Code for Xbee Communication Complete 18t February

4, Fine Tuning and Testing Complete 15t March




' PHASE 2 - Quadcopter Stabilization

S.No. Task Name Status Completion Time
Buy the Controller Chip Complete  15% February

2. Finding the Control Signals for the Complete  22nd April
Controller Chip

3. Writing the Code for Stabilization Complete 25t June

4, Achieve effective Communication between Complete 16t April

Xbee and Controller Chip




' PHASE 3 - Android WiFi Communication

S.No. Task Name Status Completion Time

1. Establish USB-Serial Communication Complete 26t June
between Android and Controller Chip

2. Code in Java for Sending Flight Commands Complete 10t July

3. Service for USB Communication Complete 28t February

4, WiFi Video Streaming Complete 3 April




' PHASE 4 - Hand Gesture Mapping

S.No. Task Name Status Completion Time
1. Establish IP based TCP socket connection Complete 16t July
2. Tune the packet interval for optimal data Complete 18t July
rate
3. Tune the leap motion angle values Complete 29t August
4, Hand Gesture Controlled Flight Complete 30t August




' PHASE 5 - Unmanned Flight

S.No. Task Name Status Completion Time
1. Establish GPS location update service Complete  25% August

2. Grabbing global IP from DNS server Complete  26™ August

3. Android orientation service Complete 29t August

4, 6 DOF PID for reaching waypoint Incomplete -




CONCLUSION



Complete Product
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