GPS Workshop & Activities - UofM.
In Class Tasks

During the workshop you should try the following tasks.

· Identify if possible the kind of antenna you have in your GPS receiver
· Do you have manual?

· Do you have an external antenna jack, external power jack, or computer connector?
· Identify the datum on the Map of Winnipeg.

· Locate the following point using UTM co-ordinates on the map: 

NAD83 
UTM 14 633827 5518867, 
MGRS 14 U PA 3382718867
N49°48.4388' W097°08.4015'
NAD27 Canada 
UTM 14U 633861 5518644, 

MGRS 14 U PL 3386118644
N49°48.4363' W097°08.3769'
· Locate your home, or favourite spot.  Record the UTM/Lat long so you can put these into your GPS receiver later.  Remember to set the appropriate datum prior to entering the location.
· Move outside:

· Turn on your GPS. Does it find satellites and give you a constellation map?

· Find the setup screen and configure the datum and co-ordinate system to match the map of Winnipeg.
· Mark the starting location (See starting point below).
· Create a waypoint for your home or favourite spot based on the co-ordinates you obtained from the map. Make sure the datum matches the map datum before entering the point.

· Change the datum and co-ordinate system to WGS84, UTM/UPS for the Tour of UofM.
Tour of UofM – Waypoints, Tracks and Routes

The purpose of the field portion of the workshop will be to take a short tour of various sites around the University of Manitoba. Starting at the Chancellor Matheson bus stop on University Crescent (#60103)

14U 633858 5518741 (NAD 83).
Background on UofM
The University of Manitoba was established in 1877 to confer degrees on students graduating from its three founding colleges - St. Boniface College, St. John's College, and Manitoba College. The University was the first to be established in western Canada.
In 1900 the Manitoba legislature changed the University Act so that the university could do its own teaching, and in 1904 a building in downtown Winnipeg became the first teaching facility with a staff of six professors, all of whom were scientists. By 1929, following the addition of more programs, schools, and faculties, the University had moved to its permanent home in Fort Garry.
First-day enrolment for 2005/06 was a record breaking 28,013 up by 1.8 per cent over 2004-05. At the official reporting date for the 2004-2005 session the University of Manitoba’s enrolment was a record breaking 27,631.   Twelve percent (3,260) of the students at the UofM were graduate students.  To support these students there were 3666.28 full time equivalent staff positions.  A full 37.9% (1390.04) of the full time staff were academic teaching positions.
More information about the UofM can be found on the WWW at: http://umanitoba.ca/about/
Tasks

During our walking tour there will be several activities that will allow you to use and become familiar with the basic workings of a GPS receiver.

I have provided a brief reference to each of the points that I want you to find.  At each location mark a waypoint and complete the task noted for that point.  Locations I have provided had an average error ± 10m when they were taken except for 002 which is a monumented reference point from the City of Winnipeg dept. of Planning.
Before starting clear any existing tracks on your GPS receiver and reset the trip settings and set the Datum on your GPS to NAD83 or WGS84.  Reset the odometer built into your GPS receiver to 0.
- If you have multiple GPS units in your group note the type of internal antenna if possible, and the quality of the reception for satellites at various locations.  The first point that we will be visiting has a known location.  Use this to get an idea of the ‘error’ associated with a hand held GPS receiver.
- At the end of the tour note the total distance walked according to the odometer.  Create a route from all of the marked points and compare the route distance to the odometer distance.
WayPoints

001. Starting Point.

Standing south of the bus stop, near the stairs, create a waypoint for the start of our tour.  Clear your odometer and track log.  At the end of the tour we will be measuring the actual distance we walked and creating a route from the points we have created.  Create a waypoint at this location.
002.  Are we really here? Or somewhere over there?
In the median there is a valve that has known co-ordinates. See how close your GPS gets you to this point.  This is a known reference point supplied by the City of Winnipeg Dept. of Planning, Property, and Development.

Reference Number: 84R612 CWBM: 77-024, UTM 14 633827 5518867
(NAD83), Elevation: 232.390
Create a waypoint at this location.
003, 004. Hill beside Max Bell Centre and Investors Group Athletic Centre.

Take a waypoint, or just note the elevation, at the bottom of the hill then climb the hill and note the elevation at the top.  Alternatively get a partner to stand at the bottom of the hill and call up the elevation value.  Even if the measurements are taken at the same time with the same GPS receivers the error and location may not be the same.  For many reasons using this method as a ‘cheap DGPS’ solution does not work.
Create a waypoint at both the top and bottom of the hill.
005, 006.  Walk to the Bell Tower.  

Create a waypoint at the Monument at the north entrance of the UofM.  Then create a new waypoint and enter the known co-ordinates of the Bell tower in front of St. Paul’s College.  What is the distance from here to the bell tower and what bearing do you have to take?  What happens to the quality of the GPS readings as you walk under the bell tower?
The Bell tower co-ordinates are: 14U 633950 5519226 or N49°48'37.85" W097°08'17.50"
007. The Wallace Building and Blocking Satellites.

In front of the main entrance to the Wallace Building mark a waypoint.  Change to the ‘satellite’ coverage screen on your GPS and then walk towards the front door.  This should be a good example of how satellites can be lost but you may also experience multi-path errors from signals bouncing off of the building.  I have had problems on the north side of Wallace and near the old president’s residence across from the science library.

This building opened in 1986 to house the Departments of Geological Sciences.  Robert Charles Wallace was the first professor of Geology and Mineralogy at the University of Manitoba, joining the faculty in 1910.
008. Castle in the Meadow.

Find and mark the castle in the meadow.  A very popular world wide game is called GeoCaching.  There are two GeoCached sites nearby.  The first site is east of the castle found at N49°48.764 W097°07.854 (14U E 634468 N 5519485).  Enter these points and see if you can find the RubberMaid like container with a green lid.  Sign the log book; leave something if you take something.  This is cache is known as ‘Bison Castle Cache’ (GCJAG7) and can be found on the www at http://www.geocaching.com/.   There are a number of other cache points found in Winnipeg to find out more information see the Geocaching web site or the Manitoba Geocaching Association  web site (http://www.mbgeocaching.ca/)
009.  PointPath Cache (GCNKH2)

This is a second cache that can be found on the UofM campus and it is located in a hollow stump in a red topped plastic NoNuts PeaButter container. This point can be found by creating a projected point from the Bison Castle Cache at 67° from true north with a distance of 166m.  Work out how to create a new way point at a known direction and distance – usually this is done from the mark/create way point screen. Another alternative is think backwards (Bison Castle is 166m along 247° from PointPath).  In both cases you will need to set your GPSr to use bearings as True north instead of magnetic or user defined.  If you get tired of trying to work out how to project a point then enter the location N49°48.799  W097°07.727, 14U E 634619 N 5519554.  While walking into the bush along the path note the satellite coverage – is it affected by trees as much as the buildings earlier? The "Point" is a 90 acre parcel of land used for agronomy, plant breeding, horticulture, physiology and plant pathology research.
010.  Water Level marker from the 1950 Flood & Entomology Apiary 
The 1950 flood devastated the campus.  For 29 days (May 5 to June 8) water covered 1100 acres of university property, leaving only a ¼ acre visible.  UofM archives indicate that the water level reached  22 inches (0.56m) deep on the road in front of the current administration building – roughly 233.6 m above sea level.  What is the closest point river comes to this point, on what bearing? What is the elevation here and at the river?
011. That Orange Thing – Kids Climbing Structure 

I am not sure if the original artist knows but this has been a favourite climbing structure and scenic river view for children for at least 30 years.  One of the things that I often do is carry a compass with me when using a GPS.  This serves two purposes: 
i. knowing a basic bearing to get ‘out’ might allow you to get to your destination when your batteries die, 
ii. When trying to go to a point or a location the GPS receiver will provide a bearing to the next waypoint – save batteries and use the compass instead of the GPS.  Remember most recreational GPS receivers will not give a correct indication of direction when you are not moving.  Using GPSr get the bearing to determine which direction you want to be going, use the compass to determine the direction.  Where does the pointer on the receiver point?  Remember to reset the direction on the GPS to use magnetic north instead of true, or adjust for the local declination (aprox 4° east).
When using a compass you should stand away from any large magnetic source.  I have noticed that some batteries and on occasion my own GPS receiver produce a magnetic field strong enough to significantly affect my compass when they are within a meter (or so).
012. The last Point!

This is the south entrance of the University of Manitoba.  Beside the monument is transformer station that provides power to some of the UofM.  In general GPS signals are not affected by electrical fields from ‘normal’ power lines.  High power transmission lines, computers, cable TV, and TV antenna amplifiers may cause some problems under specific circumstances.
It is time to return to the start of our University tour.  When we get back to the Frank Kennedy building there are a few finals tasks to try: 

· Look at the distance we have walked.  Is the distance the same for everyone?  Remember there may have been breaks in the satellite coverage over parts of the track especially under trees if you put your GPS receiver in a pocket or backpack.  
· Save the track that has been created over the last couple of hours.  Does it match the odometer reading?  Some GPS receivers remove some points that fall on the same line of travel when saving track points.  
· Once a track has been saved you can use it as a ‘route’ and follow it in either direction.  In some cases the area inside the track is also calculated.
· Routes are made of a series of known points.  Using the points created today generate a route.  Compare the distance between all of the points to the odometer reading and the track distance that was just saved.  Why is it different?

Reference Points

The following points are part of the City of Winnipeg survey points and were provided by the Dept. of City Planning.  These represent points on University property that can be used to validate locations.  They are identified with a brass cap at ground level; you may have to search a little to find them.  Locations are provided in NAD 83 (1990), UTM projection, Zone 14.  Elevation is in meters. 

84R611  77-023  
14U E 633684.127 N 5519116.802  232.472 m

U Cres. And Dysart Rd. in median of U Cres.  Tblt. On top of 0.05m diam 2.4m iron pipe, 6m E. of C.L. of Conc. Pav't of S. bound traffic lanes of U. Cres. & 3.7m S. of C.L. Conc. Pav't on Dysart Rd. Produced from the E.

84R612  77-024  
14U E 633826.611 N 5518866.611 232.390 m

U Cres & Chancellor Matheson Rd. in valve box, Tblt. On top of 0.05m diam x 2.4m iron pipe, 7.9m S. of N.L. of Chancellor Matheson Rd. & 22.9m W. E.L. of University Cres

84R613  77-025  
14U E 634043.001 N 5518464.986 232.488 m

S. side of S. leg of Freedman Cres. & U Cres. Tblt on top of 0.05m dia x2.4m iron pipe. 26.2m S. of S. wall & 34.4m E. of most Ely. Wall of MB Ag Serv Complex 545 U

Cres. Or 28.5m W. of W.L. of U Cres. Produced from the south & 3.0 m N. of S.L. of University of Manitoba.

84R614  77-026  
14U E 634328.821 N 5518630.609 

E. side of Kings Dr. & N of S.L. of UofM. Tblt on top of 0.05m dia. 2.4m iron pipe 5.4m N of chain link fence on S.L. of U property & 3m W. of E.L. of Kings Dr. produced from the S.

Some WWW Based Information

General Information

A Practical Guide to GPS http://www.dbartlett.com/

GPS Information http://gpsinformation.net/

GPS Nuts http://www.gpsnuts.com/

A GPS Tutorial http://www.topconps.com/gpstutorial/

GPS: The New Navigation http://www.pbs.org/wgbh/nova/longitude/gps.html

Canada Map Sales http://www.canadamapsales.com/

Canadian Topographic Maps Maps 101 http://maps.nrcan.gc.ca/maps101/index.html

Burchill’s GPS Workshop: http://home.cc.umanitoba.ca/~burchil/mantario/gps.html

GeoCaching

The Official Global GPS Cache Hunt Site http://www.geocaching.com/

MANITOBA GEOCACHING ASSOCIATION http://www.mbgeocaching.ca/

Utilities and GIS Source.

GPS Utility http://www.gpsu.co.uk/
GSAK (Geocaching Swiss Army Knife) http://www.gsak.net/

Waypoint+ http://www.tapr.org/~kh2z/Waypoint/
Easy GPS http://www.easygps.com/
Manitoba Land Initiative http://web2.gov.mb.ca/mli/

GPS Manufacturers

Garmin: http://www.garmin.com/

Magellan: http://www.magellangps.com/en/

Lowrance Electronics http://www.lowrance.com/

Support

Mountain Equipment Co-op http://www.mec.ca

Locations to Find

These measurements were taken April 17-22, 2005 using a hand held GPS receiver. 

Error is at least ±10m  All points using WGS 84
002 Chancellor Matheson Rd. & 22.9m W. E.L. of University Cres
Monumented point – 84R612. Valve box in median of U. Cres.
14U
633826.611 
5518867.661
N49°48'26.33"
W097°08'24.09"

Elevation: 232.390m

003: Bottom of Hill next to Max Bell/Investors Group Athl. Ctr.

14U 
633795
5519006

N49°48'30.86"
W097°08'25.52"

Elevation: 232m

004: Top of Hill next to Max Bell/Investors Group Athl. Ctr.

14U
633795
5519019

N49°48'31.28"
W097°08'25.50"

Elevation: 235m
005: Monument at North Entrance to UofM

14U
633712
5519124

N49°48'34.74"
W097°08'29.53"

006: Bell Tower, St. Paul’s College

14U
633950
5519226

N49°48'37.85"
W097°08'17.50"

007: Wallace Building (Geology) front door.

14U
634126
5519350

N49°48'41.72"
W097°08'08.54"

008: Castle in the meadow
14U
634386
5519425

N49°48'43.94"
W097°07'55.44"
Also look for Bison Castle Cache (GCJAG7)
14U E 634468 N 5519485

N 49° 48.764 W 097° 07.854
009:  PointPath Cache (GCNKH2)
14U
634619
5519554

N 49° 48.799 
W 097° 07.727

010: Flood Level – 1950.

14U
634706
5519067
N49°48'32.10"
W097°07'39.89"

011: That Orange Thing.

14U
634567
5518933
N49°48'27.87"
W097°07'47.01"

012: Monument at North Entrance to UofM

14U
634056
5518509

N49°48'14.56"
W097°08'13.09"
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