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How do you know where a drone is flying
without a GPS signal?

January 20 2021, by Riikka Hopiavaara

A photo of Undergraduate Centre (Otakaari 1) taken by a drone. A drone has
sensors that provide information about its movements. Credit: Aalto University

In Jouko Kinnari's doctoral dissertation, the location of a drone can be
determined using map data and sensors.

When Jouko Kinnari started his doctoral dissertation while on Saab's
payroll in January 2019, the concrete research question was not yet clear.
After some discussions and preliminary research, the localisation of
unmanned flights was selected as the topic. The information generated in
the study has a more general application in robotics, where localisation is
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important. An example of a robot is an automatic vehicle that drives
between buildings without a driver.

Combining a map and a camera image

GPS receivers are familiar to everyone. Satellites in space send radio
signals to your mobile phone, and the map application on the phone
shows you where you are. The objective of Kinnari's work is to build a
similar functionality, but without a satellite positioning system.

"In crisis situations, satellite positioning systems can be disrupted, or
they are not available, in which case location must be determined in
some other way."

Kinnari says that there has been a lot of research on the topic of
positioning. A drone has sensors that provide information about its
movements. In addition to a camera, a drone has a compass, as well as
acceleration, pressure and angular velocity sensors.

"What is new in my research is combining map data and data transmitted
by a drone in a way that works well in variable conditions. I am trying to
link the drone's camera image to a map image. This gives me an estimate
of where the drone is flying."

Doctoral work brings innovation to the company

Jouko Kinnari worked on product development in industry for ten years
before his current work. He joined Saab because he was interested in
how research could be a way of generating innovation. Doctoral research
can bring the company completely new innovations.

The research group also benefits from having a member of the team who
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has worked in product development.

"It can be very valuable to bring experience of the field into the research
group."

According to Kinnari, Saab has a good understanding of the
uncertainties involved in conducting research. In his opinion, focussed
research is one of the instruments a company can use to bring
innovations to its product offering. At the same time, the technical
competence of the company's staff increases.

"Investing in research involves risk; it is not possible to predict very
accurately what the results will be and when. On the other hand, risk can
also be positive. Through research the company's expertise can be riding
the front of a wave of key technology right at its birth. When this
happens, the company gains significant competitive advantages."

Kinnari believes that there is one clear difference between the worlds of
product development and research. In research it is not enough to solve a
problem well; the researcher must also know how their work relates to
existing research. In product development the solution produced just has
to be good enough.

Thorough investigation

In his doctoral research, Jouko Kinnari has enjoyed the opportunity to
explore a subject thoroughly and develop his own competence. His
doctoral studies have shown him how the world has progressed rapidly in
certain areas in just ten years.

"We now have much more opportunity in areas such as machine learning
than before."
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