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PROBLEM 7/ QUESTION

In a world that increasingly relies on automation and
intelligent robotics, there is a need for drones to expand
their independence and adaptability in navigating their
environments. One approach to this problem is the use of
wireless communication between units in order to
coordinate their sensor data and build real-time maps of
the environments they are navigating. However, especially
indoors, relying on a fixed transmission tower to provide
data to the units faces connectivity challenges.

HYPOTHESIS

Mounting software defined radios (SDRs) on drones and
controlling both using a Raspberry Pi computer, we can
coordinate the data collected by the drone's on-board
cameras via packet transmission between the drones
using software defined radios and digital signal

processing software.

MATERIALS

» 2Xx DJI Matrice 100 quadcopter drones

» 2X Raspberry Pi 3 computers with fan-cooling cases
» 2X NI B200mini Software-defined radios

» 2X Anker cellphone power banks

* GNU Radio Companion (GRC) software

» 4x 5002 antennas

Figure 1: B200Mini SDR (above) and Anker power bank
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Figure 2: The finished assembly of SDR, Raspberry Pi, antennas, power bank and drone
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PROCEDURE

Using the Raspberry Pi's native operating

system, a Linux derivative called Raspbian,

Universal Hardware Drivers were installed for

use with the SDRs.

After linking the hardware together, Python

- scripts for packet transmission were created

using GNU Radio Companion and packets were

exchanged between Raspberry Pi-SDR rigs. This

¢ = formed the basis of drone-to-drone

communication. A cell phone power bank
powered the SDR and Raspberry Pi 3.
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Options
ID: mypacket tx
Generate Options: QT GUI

Variable
ID: sps
Value: 2

Variable

1D: nfilts
Value: 32

Variable
ID: eb

Value: 220m

Constellation Dhj
ID: Const HDR
Constellation Type: Variable
Symbol Map: 0, 1
Constellation Points: -1, 1
Rotational Symmetry: 2
Dimensionality: 1
Soft Decisions LUT: auto

Constellation Object

ID: Const PLD

Default Header Format Obj.
ID: hdr_format

Constellation Type: Variable Constellation in Type: Variable Constqy Access Code: 10101...11111100

Symbol Map: 0, 1
Constellation Points: -1, 1
Rotational Symmetry: 2
Dimensionality: 1

Soft Decisions LUT: auto

Threshold: 3

Payload Bits per Symbol: 1
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RRC Filter Taps
ID: tx_rrc_taps
Gain: 32
Sample Rate (Hz):
Symbol Rate (Hz):
Excess BW: 220m
Num Taps: 320
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Variable

Message Strobe
|: Message PMT: TEST
Period (ms): 2k
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Figure 4: A packet-receive GRC flowgraph, written by Yan Shi

Random PDU Generator
Min Bytes: 15

Max Bytes: 150

Byte Mask: 255

Length Modulo: 1

1D: hdr_format

Packet Tx

Value: <gnuradi...d19c3d80> >

Header constellation: .. =2)>
Header FEC encoder: <. 40> >
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Header Formatter: <g...6c0> > ! h"i Multiply Const

Payload constellation: ...2)>
Payload FEC encoder: <..0> >
Pulse Shape Filter: t= _rrc...
Samples per Symbol: 2

Constant: 500m
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Message Debug

Transmission of information was successful. Packets could be sent between SDRs

and transmitted steady signals from one SDR were able to be detected by the other.
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Figure 5: Early signal detection by SDR in radio spectrum analyzer configuration

Maseeh College of Engineering
and Computer Science

PORTLAND STATE UNIVERSITY

RESULTS

We were able to use a cell phone power bank to generate
enough power to use the computer and SDR assembly
wirelessly while aboard the drone. The SDR-Raspberry Pi 3 rigs
were able to exchange data packets, providing proof of concept
for using SDRs to enable drone-to-drone communication.

CONCLUSION

Packet transmission using SDRs and Raspberry Pi 3 computers
is a viable method of drone-to-drone communication. The
hardware and software combination we used to demonstrate it
leaves room for improvement. The B200mini lacked adequate
flexibility for more advanced use, and our use of open source
software brought with it a lack of dedicated professional help
when issues arose. With those areas identified, future
directions for this research are to take this proof of concept
and integrate it with a more flexible model of SDR and
professional-grade digital signal processing software.
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