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ABSTRACT

RPV Micro Aerial Vehicle Ground Station Project’s objectives are to show vehicle’s status
and sent video down link from camera installed at the vehicle to ground station. These information
can help the pilot to control the vehicle even out of sight of the pilot. The vehicle control device
changed from remote control to joystick similar to real devices aerial vehicle control, which can also

reduce practice time in training.

Micro aerial vehicle ground station development is divided to two part. The first parts to
developed microcontroller software for receive command from ground station to control flight control
board and read sensor values from sensors on vehicle to ground station for example gyro sensor,
compass and voltage detector. Second, the ground station that must be developed in receiving values

from joystick for send to control the vehicle and show sensor values from vehicle.
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3.2.1 Schematic

317 3.7 Schematic 2182393
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3.2.2 Package protocol
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1) Frame Y0348 TxData dmivdsmadaniuguainamiininawin ldseniiv i

310AZIDUANINAITIN 3.1

19149 3.1 M3 TxData Frame

name start g length ] “.data. chksum
0x01 = Control |  [A][E][T][R]
0x01 = GPS
length + address +
Data 0x24 n 0x02 = mode 0x02 = Manual
data
0x03 = Failsafe
0x03 = ping [id number]
Start: 0x24
Length:  uonvuInveateyaineylu field data
Address:  uonIYoyaneqdlu field data fivozls
- 0x01 fAivvdyaNIAIUAN
- 0x02 Andoyan/aon Tnuaveunioa
- 0x03 fi® ping
3
Data: Uoya

- ox01 Tudrudoyasziilu A1ve4 pitch roll throttle yaw ¥11908190¢ 1

byte s 4 bytes

- ox02 lududeyasziiumdeyanlddmiun/asunlaaTnuans

fiuveanieq

- 0x03 Aowav 19AVDI packet ping
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Chksum: 7 field parity 1521AM checksum NiNAINNI5UINATY field length

address ILDY data

2) Frame 90ya RxData dmiudsmasniuguanaoiiniaduin lldsiiv i

a =
FUATIDUANTNATITIEIN 3.2

1314 3.2 M13149 RxData Frame

Name

start | length |  address | data

0x01 = state 0x00 = Connect

0x01 = Warning

0x02 = multiwii | [X][Y][Compass]

0x03 = batt [1 byte].[1 byte] length + address +

Data 0x24 n
0x04 = ping [id number] data
0x05 = lat [double 4 byte]
0x06=lon [double 4 byte]
0x07=alt [double 4 byte]
Start:  0x24

4
Length: UonvuInveatoyaieyly field data

Address: VOn190yaiioglu field data Avazls

A g El
0x01 ADVBYAANIUZUDAUAIOA

- ¥ ¥ g a
0x02 AadoyayuiuyuLaIVNHA
0x03 fio YoyaUUANDS
0x04 fi0 ping

0x05 flo YoynazAga

[

=

0x06 fio ToyAnoIIYA

0x07 D ¥9yARNUFININ barometer
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Data: ﬁaga

A 9 4 - a -
- 0x01 ApdoyadnIuZYDUATDI 0x00 ADANIUUNA 0x01 ADTDIUL
Y A A A ") a a -
usuRowiielimsdatoyavianeuny 13U
- 0x02 fndoyayuANYNIAY YOIAY pitch 1A roll YHIADLIAE |
g a
byte LAZIVUNAYLIA 1 byte
a d U =Y ar
- 0x03 fie Yoyanuanes WhinvnouganATonvwIA 1 byte LAZHAS
DYNATYNVUIA 1 byte
- 0x04 Ao 1av 1oAY packet ping
a ol
- 0x05 Ao YoyanzAYa 1 float Y11IA 4 byte
- 0x06 fin Yoynaeadya 11y float Y11A 4 byte

- 0x07 fip YoYAANUTIIN barometer K11 float VLA 4 byte

Chksum: f® field parity 1U521a% checksum MAaINMIVINA1IY field length

address LL0® data
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3.2.3 HIA14 Software
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Flowchart N13M1971U9849 Ground Station Software Lﬂumugﬂ'lﬂazuﬂsngﬂﬂ 4.3

Timer Getjoy > Collect data to
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Timer txData > Collect data from controldata
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Yes

Timer rxData > Collect data from Comport and

do follow ¢md that received

Timer Cam > Collect image from camera and

50ms do show on screen

Click exit

button

31Jﬁ 4.3 M3MIUVD3 Ground Station Software
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31N 4.4 M31M19UVO Micro Aerial Vehicle firmware
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Emgu library. [Online]

Available: http://sourceforge.net/projects/emgucv/files/emgucv/
Flight gauges. [Online]

Available: http://www.nuclearprojects.com/ins/attitude_indicator.shtml
Multiwii Serial Protocol. [Online]

Available: http://www.multiwii.com/wiki/index.php?title=Multiwii_Serial Protocol
Naza M. [Online]

Available: http://www.rcgroups.com/forums/showthread.php?t=1995704
SlimDX. [Online]

Available: http://slimdx.org/
Flight instrument. [Online]

Available: http://www.thaiflight.com/download/tutorial/Basic03.pdf
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