UNIVERSITY OF

EPSRC Southampton

Faculty of Engineering
and the Environment

wafs

In-Situ Observations of Large Volumes through
Highly Distributed Aircraft Systems

Philip King
Andras Sobester
05-22-2015

Aeronautics, Astronautics & Computational Engineering Unit



UNIVERSITY OF

Southampton

Faculty of Engineering

and the Environment
MAVIS

e Massive Atmospheric Volume Instrumentation System
« Multiple drone aircraft from a single atmospheric balloon

« Drones follow pre-optimized paths (Chris Crispin)

— May be able to receive further orders
« Communication: ’

— Drone to ground MAV S

— Ground to drone

— Drone to drone
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Conductive Inkjet Printing
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Uses a standard inkjet printer to directly print circuits onto
thin substrates

Photo paper is used — copy paper too porous
Truly disposable

Low temperature
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Equipment

Mitsubishi Paper Mill Europe ink, around $300 for 100 ml
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HP Black ink, around $240 for 100 ml....
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CIP printed PCB Craft cutter 50 pm thick Mylar stencil

——— 2 MM
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Dotted cut Via cut Cut outline

\ N

Backside epoxy applied & baked
(|
I |

I 1 Apply
| | topside epoxy

\4

Place components and bake
Gy
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Vias
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TI CC430 MCU (32 MHz, 4kb RAM)
Integrated CC1101 sub-GHz transceiver

MS5607 barometer (c. 20 cm resolution)
Chipcon temperature sensor

SMD 433 MHz antenna

Coincell battery

« Current cost is around $20-25
+ Hoped to reduceto < $15
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Future Work

Launch!

Control is an area of ongoing study
Adapt circuit to airframe and vice versa
Print passive components?

Location via ground-based triangulation

Very Future Work

Mothership?
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Thank you for listening

« Any questions?

MAV}S




