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A hand held GPS receiver can function as an easy to use 3D “ticker timer”, and can measure the position (and therefore speed, direction, altitude gain/loss, acceleration etc) as often as every second of any object which is exposed to the sky.

Some very cheap GPS units (price perhaps $100+) have no way of connecting to a laptop, but most can be connected by cable (some upmarket units by wireless) to allow transfer of data. Receivers which connect to Laptops are not as convenient to hold but are very cheap. When connected to the laptop they function in the same way. With care they can be found on Ebay.
Data from cheap units may be transcribed by hand in real time or captured by still or movie camera.

Appropriate software allows data to be transferred to laptops for further analysis.

“OziExplorer” is commercial software designed for bushwalkers, four wheel drivers etc. Cost $130.

OziExplorer displays much useful data on screen but is written in such a way that transferring data to Excel for example is extremely awkward. (It is still highly recommended for Outdoor Ed, Geography, Maths etc as it will show distances, bearings, areas etc down to the schoolyard level.)

Garmin “Mapsource” comes free with most (all?) Garmin GPS units and is also useful for the above, although not nearly as good for areas requiring specialist maps. Mapsource allows easy transfer of data to programs such as Excel.

GPS units can be programmed to record data as often as every second, allowing typically about 3 hours recording at this level (max of 10000 data points.) (Some can record far more onto a micro SD card, but with more fiddle.)
Units can also record whenever a certain displacement has occurred (eg 10 m, 100 m etc) allowing much longer journeys to be recorded (eg train, car, boat, plane journeys)

GPSs are not all the same. Some have far more sensitive receivers than others. The author owns two:

Garmin Geko 100 (no longer available)    cheapest unit possible, needs clear view of sky. Struggles inside most vehicles, under heavy tree cover, in deep valleys.

Garmin GPS Map 60CSx. (Top range hand held)    Gets reliable fix everywhere outside, works well in most vehicles, large display, built in altimeter (allowing 3D data), huge memory for mapping, thoroughly recommended. (Cost ≈ $470) 

Notes on certain PowerPoint slides:

29:
GPS initially inside author’s porch, only 3 satellites received, large uncertainty, 2D fix only. Numbers in top RH corner map reference on topo map. GPS moved outside, signals much stronger (8 good signals) only 1 satellite (#31) unavailable (on horizon to west, the other side of the house.) Fix now 3D, claimed accuracy 4 m.

30:
Result of approx 50 measurements of position outside author’s house. (3 different GPS receivers. Large grid 5 metre squares, small grid 1 m squares.)
39: 
Simple rig to film GPS display using digital camera in movie mode. (Used for #29 and #40)

40:
Movie of car journey. Top number speed (km/h) Centre number Moving time (Minutes and seconds) Bottom number metres travelled.

41:
V-t graph of car journey (speed in m/s.)

45:
Raster mapping uses actual pictures as the map. Paper maps can be scanned, electronic maps used, any scale possible.

51:
Vector mapping uses a set of instructions to draw a map to any scale. As the map “zooms in”, more detail is shown. 

52:
RAAF Museum (Pt Cook). This plane flew over the Shrine on 11/11/08. Thanks to Wing Commander Madsen for his assistance and continuing help with data interpretation.
53:
Author’s GPS in co-pilot’s seat.
