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GPS speed or dedicated speed sensor? 

You’ll have to excuse the dirty chain. It’s that mucky after just one hour-long aero testing / training 

session where I was comparing GPS speed and distance to data from a magnetic speed sensor. 

       

There is a characteristic of GPS known as jitter. This is a deliberate distortion of the signals that makes 

absolute positioning more difficult. The jitter function can be turned on/off for government use of GPS. 

If you turn your Garmin on and put it on your garden table for an hour, and then load the data into 

Golden Cheetah (or similar) and look at the map, you’ll find that your garden table has taken a walk 

around the neighborhood. In this illustration, it’s my bike on the turbo that has taken the stroll. 
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Speed calculations, based on GPS data, use distance and elapsed time to calculate speed. The time will 

always be accurate (accurate enough for speed calculations, we are talking micro-second margins of 

error for the time stamp) but the distance can be quite inaccurate. If you are running GPS speed and 

distance over a reasonably long duration, say 30 minutes or longer, then the errors will average out, 

however, there will still be artifacts of the jitter in the speed recorded on a per second basis. A 

dedicated speed sensor, set up correctly, will provide accurate speed and distance data.  

There are now two types of speed sensor, the traditional magnet based sensor, and the more recent 

addition, the inertia based sensor. 

Let’s start with the magnet based sensor. The best place for one of these is probably low down on the 

left-hand chain stay. The magnet is usually attached to a spoke of the rear wheel. Obviously, you can’t 

do that with a disk wheel. A magnet can be taped or glued to a disk wheel but a better solution is 

available using a Raceware disk valve hole cover. This has a place to glue the magnet on the inside of the 

cover. The Raceware cover also solves the problem of getting a supply of sticky valve hole covers. 

http://www.racewaredirect.co.uk/shop/4559567829/zipp-900-and-super-9-disc-valve-hole-

cover/4491163 

You do need to make sure that the magnet is correctly aligned with the sensor so that you get a “tick” 

for every wheel revolution. There is usually an LED on the sensor to help check this. If the magnet and 

sensor are not aligned properly you can get missed “ticks” which will cause errors in the speed and 

distance calculations. 

Here’s a picture of an inertia sensor on a rear wheel hub. This type of sensor uses a motion detector, like 

the type used in SmartPhones. It doesn’t need magnet. It is entirely self-contained. 
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I haven’t researched the aero significance of using one of these on the front wheel yet, and you can’t 

use them on a tri-spoke, obviously. When I took one of these off my front 303FC it certainly sounded 

different, and the bike felt faster, but that might have all been psychological.  

What is common to both types of sensor is that you need to set the wheel circumference up correctly. 

You can have the Garmin do this automatically, with reference to GPS, but that almost defeats the 

object. The better way is to set it manually by doing a roll-out measurement of the circumference of the 

wheel. But there is a caveat to this approach as you usually do the roll-out measurement without your 

weight on the bike, so the result will be a slightly larger number than when you get on the bike and your 

weight compresses the tyre. It’s a good first approximation though. After doing a comparison test over 

11-laps at Hillingdon I worked out that I needed to reduce the circumference of my rear wheel by 29mm 

to compensate for the compression. My rear tyre was at 110psi when I did the test. 

I have five sets of GPS data from 11-lap TTs at Hillingdon. All the 11-lap distances are pretty close. So, I 

did 11-laps using the rear wheel sensor and obtained a distance for that ride, and then I worked out 

(using the ANT+ formulae) what the correct wheel circumference should be to make the 11-lap distance 

with the rear wheel sensor the same as the mean of the five GPS sample distances. There isn’t much 

deviation from the racing line and the difference any deviation would make is insignificant. 

The change to the radius of the tyre due to compression works out at about 4.62mm. Looking back to 

when I’ve been on “hold-up” duties at the start of time trials I can recall looking at riders’ rear wheels 

and noticing that their tyres were compressed much more than I had thought they would be. 

You don’t need to go to the lengths of doing a 10-mile comparison test. Getting a number for the 

circumference from a roll-out measurement, and subtracting 29mm (4.62 times two times PI) to allow 

for compression, is probably sufficient. That works for me at 69kg. Heavier riders might need to subtract 

a little more, lighter riders a little less. 

What we are after when aero testing is repeatable speed data. A speed sensor working properly will be 

more repeatable than speed from GPS data. If the wheel circumference is set-up correctly it will also be 

more accurate. 

Ends 

 

 

 


