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Speed Control of a Treadmill

by the use of a video camera

Corner detection algorithm applied to a video frame of the running
system.
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Overview of the implemented image processing algorithms
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Problem: Common treadmills in sport centres run with a certain speed, predefined by
a manual input of the runner. However, professional sports equipment should adapt to
the user’s behaviour instead of only following a fixed preset. That is why the company
Sportma SA in Oslo wants to build a treadmill where users can run according to their own
speed demands.

Approach/Technologies: The realisation of the application is based on the managed Visual
C++ .NET Framework and uses the OpenCV library for image processing. The camera is
positioned above the treadmill to catch both the X and Y axes to control the treadmill
speed and to realise an emergency handling. The detection of the runner is solved by a
Harris Corner Detection and a differential method comparing two successive frames. Dur-
ing the operation, the controller keeps the runner always in the middle of the treadmill.
The application provides a development and a user GUI. In the development mode, it is
possible to monitor the detection algorithm and controlling process whereas the user
mode displays the speed data and allows to record the running data.

Solution: The developed detection algorithms work fine by their own and are optimised
to its robustness. Nevertheless, exceptional circumstances can still lead to a fault of the
detection. The combination of the algorithms can be handled in almost the same process-
ing time but allows a safeguarding if one detection fails. A challenge was to find match-
ing controller parameters, because of the non-linearity of the whole treadmill system. The
parameters depend on the application areas and have to be optimised for the desired
behaviour. An implementation of the detection and controller algorithm on a real-time
system and using a non-LAN camera would reduce the delay between runner position
and controlled speed.

) Speed Control Treadmill
Fie  Hep

Stop Treadmill | Emergency Brake |

\“’86*?6 o \Aoéu.do o

00.13 _

503:00:59

I =1oix]

Resume Recording ‘ Reset ‘

TM: onine  Reeordng: paused  Logfile: none

Rec. started

008k

m paused resuu @

LIl

30 25 20 15

The final application provides a graphical user interface for the runner a
and 1/0 interface together.

nd joins the image processing, controller circuit





