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AngelSwing Projects

e Qur first project in Nepal (August 3 ~ August 10)

1. UAV demonstration and 2D/ 3D mapping of the
disaster area

2. 4 days UAV workshops and
seminars( Sustainability of the project)

3. Fixed wing UAV was donated to KU
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* 1.2D,3D modeling X = Z}E&0F C{
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AngelSwing Projects

<Our Future Plans>

explore creative, paradigm-changing
ways to deliver humanitarian aid in
conflict zones or tuft terrain
inaccessible place to traditional aid
organizations using swarms of
drones
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Compare to UAV mapping
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1. . High Accuracy and Real-time mapping(4cm / pixcel ,flight
100m high)

2.Inexpensive, no Human danger
3. Fast disaster early response and continuous monitoring
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Compare to UAV mapping
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4. Elevation can be identfied
5. Use of many different simulation software to simulate
flooding, earthquake response, constructions
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UAV(Unmanned Aerial Vehicle)
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1’d2l(Fixed Wing) UAV = Plane
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2| M el (Rotary Wing) UAV = Multicopter
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Fixed wing UAV develoment

Advantage

1. Long Range

2. Long Endurance
=cover large area

Disadvantage

1. Need take off an
landing field

2. No hovering

= not easy to use
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What Our UAV Can Do

AngelSwing Drone can draw a

geographic map of earthquake damaged
districts to

O make supply of relief goods more
effectively

O help reconstruction of buildings by
creating 2D and 3D model

O Accurately monitoring post disaster
development
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Composition of our Cheap UAV

Model aircraft Autopilot Payload Software
$200 S300 S500 Free

INPUTS
12345678

Japm.,

FORWARD &

RESET b=l

GPS

APM 2.6 Board (Arduino based) Pixhawk Board(ARM based)
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Fixed wing UAV development
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Our Requirement (Mission)

W

 Range : more than 60km

* Endurance : 60 min ~90min
* Payload: 1kg

* Mapping Area : 5km”2

* Build UAV that can generate 2D and 3D map
of the area it is flying
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Aircraft(aerodynamic) Optimization

e 1. Build or select optimized UAV platform for your
mission
— Range ?
— Endurance?
— Speed?
— Stability ?
— Payload capacity ?

* 2. Using Xfoil for simple CFD

— Tutorial



http://web.mit.edu/drela/Public/web/xfoil/
https://www.youtube.com/watch?v=k5SiMv7bhBU

;%NGELS\‘V%)
Power System Optimization

1. Fly the aircraft manually \‘\

2. Find the minimum throttle position
3. Measure the thrust

4. Measure the Amp and Wattage to achieve that
thrust by

— 1. Test different propellers

— 2. Test different motors

5. Graph the results

6. Select the most efficient motors and propeller
combination

7. Flight test again
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Battery Selection

0. Need to know how much Amp you are drawing (max,
min, and cruse)

1. Cell

— Depends on your electronic setting and motors

— Higher cell is more efficient but need to be careful with
compatibility with your electronics

2. Capacity

— Higher capacity is better but check weight and discharge rate
3. Weight

— Small Weight is better but need to be careful with CG
4. Discharge rate

— Multiply by the capacity of the battery to check it meets your
maximum Amp
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Open Source Ardupilot code

* https://github.com/diydrones/ardupilot

O T Pull requests lssues  Gist O 4+ i~

diydrones / ardupilot @Watch~ s g Star 13w YFork 251

APM Plane, APM Copter, APM Rover source http://ardupilot.com/

17,649 commits 13 branches 111 releases 153 co

(C1]

Plane: init vehicle capabiiities

nch:master - ardupilot / +

Wiki
B souiter sunnc late it c2apasafbl B
* rmackay® ol

APMrover2

AntennaTracker

ArduCopter

HTTPS
ArduPlane

Tools

docs

Clane in Desktop

libraries

&> Download ZIP

- opensource

mk

maodules
B editorconfig

ibutes

B gitignere



https://github.com/diydrones/ardupilot
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Open Source Ground Station Software

* 1. Mission Planner
— Waypoint flying
— Parameter changing
— Software uploading
— Calibration
— Command and Analyze
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Open Source Ground Station Software

The GCS Flight Data Screen

Wirsleas telemetry (includiLmecr:g:sdt;?:?(d;zgrection)
Heading direction ~ connection (% bad packets) e ‘ ] '
Crosstrack error Direct line to current waypoint
and turn rate (T) \ Bank angle GPS time Current heading

Artificial Horizon
(remember, this is
the reverse of the

aircraft's bank angle)

Desired turn

Air speed -9 radius
(Ground speed 44 L 86 L
if no airspeed g7 ¢ - . R , 1 - Track of recent
sensor is fitted) S // ; ' 7 L ' G travel

Air speed // RTL k . S GPSlzipgned
Ground speed g 54>0 : altitude
Battery status 331080207 GPS: 3D Fix

GPS rted
Altitude (blue bar reporte
is rate of climb)

direction of travel

(usually lags)
GPS stat
— groundspeed
wp_dist
Current autopilot mode \ Latitude Longitude Altitude .
| | A http://copter.ardupilot.com/
Distance to current waypoint ">" Current waypoint number
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Flight path and optimization

60 T T T 12 T
— NAV_CONTROLLER_OUTPUT.nav_roll — NAV_CONTROLLER_OUTPUT.nav_pitch
—— degrees(ATTITUDE.roll) 10| — degrees(ATTITUDE.pitch)
40 U
‘ !
20 6
4
0
2
=20 0
=2
-40
-4

_1%927:28 10:27:38 10:27:48 10:27:58 10:28:08 10:28:18 10:28:28 10:28:38 _06:23:28 10:27:38 10:27:48 10:27:58 10:28:08 10:28:18 10:28:28 10:28:38
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Integrated PCB Wiring
The use of high strength compound PCB frame board, makes wiring of ESCs
attery safer and easier.

Huge Assembly Space
Optimized frame design, which provides abundant assembly space for autopilot

systems.



ANGELSWING
WA,

Model Flame Wheel 450 (F450)
Frame Weight 2829

Diagonal Wheelbase 450mm

Takeoff Weight 800g ~ 1600g
Recommended Propeller 10 x 3.8in ; 8 % 4.5in
Recommended Battery 35~4S LiPo
Recommended Motor 22 x 15mm or 22 x 12mm

Recommended ESC 15A OPTO
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Pixhawk

A ARM CPU AVR CPU based ARM CPU
ardupilot flight
controllers
PN ES ZALASE =M M7HE, ofF0| | S, AO|=E A Z
O|E, #|2 At H Ol
CH™ H|'A 714 2ZH Ol E X S ENPN ==

http://copter.ardupilot.com/
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Typical Quadcopter Layout

w P
Propetier Ardupilot Board 10 844
il
1
¥ ILE)
o —
—
Serve
Connectors
Brushices
-
— 2.4CMz Antenna
Bullet
Conmectors

ng
(alternative to & power b \
dintribution board) < '

-
Please note that the Ardupilot boord In this
canc is powered through the ESC serve conncctors

By Jethro Mazel

http://copter.ardupilot.com/
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Spectrum Satellite Receiver.
Motor Safety Switch Aux PWMs
Telemetry Radio
External USB
Sonar

Battery Power In

Serial UART4 &5
GPS
CAN Serial Port

A

MultiColor LED 12C Serial & External Magnetometer

6.6 volt Analog Input

e ey
e

BORY Wt Dn i N
s v O Hewtow & T
el
il
A T

lili\\\ :
iy

Y

L i e Wy e
e et
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*https://eastskykang.wordpress.com
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~ *https://eastskykang.wordpress.com
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ps://eastskykang.wordpress.com
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*https://eastskykang.wordpress.com
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POWER TO RECEIVER

Va7,
7
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07

+ )

OUTPUT TO MOTORS

ee0o®

POWER IN FROM PDB
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QUTPUTS

cw

optional tri-copter setu
QUAD X B sy e

c CLOCKWISE ROTATION

USE PUSHER PROPELLER USE NORMAL PROPELLER USE PUSHER PROPELLER USE NORMAL PROPELLER

COUNTER-CLOCKWISE ROTATION @ CLOCKWISE ROTATION o COUNTER-CLOCKWISE ROTATION

O
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OUTPUTS

cCcw

CCw

X8
(OCTA QUAD)
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2.APM-E Mission Planner 0f &4

oM B2 [115200 TRe CONNECT

AUTO /‘
COM12 Arduino Mega 2560 (C

ou sure you want to upload ArduCopter V2.9.1b Quad?
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HE=H Z 22 0]H
Stabilize Roll Stabilize Pitch Stabilize Yaw Loiter PID

Lock Pitch and Roll Values
Rate Roll Rate Pitch Rate Yaw Rate Loiter

WPNav (cm's)

Altitude Hold
p 1 - Speed
Radius

ChEé Opt |None

Speed Up
Min H : Speed Dn
Ch7 Opt M| Loiter Speed

Refresh Screen




ANGELSWING
’ \_—‘;/'7

Hj 82X 2%
(P-518)
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(P-73B)

B 2 X| 1%
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(R-75)
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| specfication | value |  specification | value

Motor 2822/12 1800KV V S Motor 2213 935KV
Prop 7x4.5 Prop 10x4.5

KV 1800kv KV 935KV
Prop Diameter 7" Prop Diameter 10”

Prop pitch 4.5” Prop pitch 4.5"

Model weight 1175g Model weight 1244g
Average Amps 25.4A Average Amps 16.37A

2 ==28g, X2 kv
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“Attack of the drones” , usa Today Tech CES 2015

[

E

DJI Inspire 1 DJI Ghost Harwar Military Drone

Hubsan ProtoX MaxAero X-Star Zano Nano Selfie Drone Parrot Bebop

* http://www.pcmag.com




ANGELS%
= S =
= 20| ChFst 22 20}

O L =

2o
22 Amazon Prime Air, UPS, DHL
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Community has answers to your questions

D REONES

The Leading Community for Personal UAVs

Store About Forums News ArduCopter ArduPlane ArduRover ArduBoat Members

LATEST ACTIVITY WELCOME TO DIY DRONES!

> Welcome to

Hernan Borcano replied to \ DIY Drones
l Cala's discussion How to find | .

Tlogs and see your track in Sign Up
Tower in the group Tower or Sign In
(Droidplanner)
"MTP or PTP can be Or sign in with
choosed on android device to ~ (in B

change what kind of device is
seen from pc and how..."
TOP DISCUSSIONS

1 1 ESC Recommendations.

' Cala replied to Cala's No EMAX andngSmon
g discussion How to find Tlogs asnettherwork\mm
and see your track in Tower in Pixhawk
the group Tower 2 FOR THE LOVE OF GOD.
(Droidplanner) 1 W

"Glup!!! what is MTP
connection?

3 1 Airspeed Pitot Tube

mmm....something to change ConversnontoMeasure
in settings? "
minutes ag 4 Using an APM/Pixhawk for
Near Space Balloon

: Te Data Collection
Hernan Borcano replied to

Palale Adicriiccinn Haur ta find c I lidar ita winrdna ~rmacth 2

http://diydrones.com/
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HOME ~ COMMUNITY ¥ STORE ~

Open source autopilot

JAPM

W Dronecode

PLATFORMS

Plane

Copter

Rover

Mission Planner

APM Planner 2.0

Antenna Tracker //
Developer
ArduPilot Autopilot Suite
Hardware — Firmware — Software — Community
META
Log in Hardware & The embedded Firmware— The “skill set” code Software— Your interface to the
Entries RSS systems and peripheral sensors running on the hardware, which hardware.
that 3DRobotics designs, configures it for the kind of
manufactures, and sells. vehicle you've put it in. You Initial set-up, configuration, and
choose the firmware and vehicle testing. Mission-
= Think of hardware as the brain, that match your mission: Plane, planning/operation, and post-
eyes, ears, etc. Copter, Rover... mission analysis.

http://ardupilot.com/
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A=l : 010-3613-9327
Email : pparkblue@gmail.com
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