When the Going Gets Tough:

Altering Trimble Pathfinder PRO XR (TSC-1) Settings to Maximize Efficiency under Canopy.

Background:  You have purchased the best under-canopy GPS around with the XR, but you still are struggling with collecting data.  Even though the XR employs Multi-path rejection technology (called Everest), you will sometimes have to alter the TSC-1 configurations to accept less accurate positions to keep mapping.  This is the trade-off we call efficiency vs. Accuracy.  Use this as a guide when the going gets tough.  This doc may also apply to the GeoXT and Pathfinder Series with TSCE dataloggers.

Introduction:

Collecting data on the Chilkoot Trail in Alaska is some of the toughest country to GPS.  Collecting data under wet Conifer canopy is problematic for GPS signals and the narrow canyons will block sat signals altogether.  Here are my recommendations.  Practice, Practice these settings to get as close to 1-3 meter centerline data

Collecting data is a trade-off constantly from efficiency and accuracy.  You are striving for 1-3 meter centerline data, but were not going to always get that. By the up/back approach were taking and multiple systems, we hope at least one of us will get some data through some sections and were going to piece it back together again somehow.  Of course LIDAR data may be beneficial as well, but DOQ’s probably not since canopy cover is so darn thick.

NOTES FOR OVERALL COLLECTING UNDER CANOPY:

1) Logging rates:  Use 5 seconds for lines when walking.  COOL TIP:  Use Pause and un-pause to drop positions around a tightly turning trail, but be sure take off of pause WHEN THE TRAIL STRAIGHTENS OUT.  Use 1 or 5 seconds for points.   Use anchor point features often - they are quick and dirty and your GIS person will have points to snap lines to in the GIS.  Of course the longer you occupy a point, the better a position, but in a hurry at least try to average 3 positions.

2) Remember to pause the line when you stop to nest, pee etc.  Take off of pause only after you have walked a few feet from where you stopped.  The cleaner the line you give me the  your GIS person will be.  

3) REMEMBER TO TAKE OFF OF PAUSE WHEN YOU GET COLLECTING AGAIN.


In order of precedence here are the things that should be changed to maximize working under canopy with a Trimble GPS.

1) Good Antenna height.  Use the tallest pole on your pack that you can manage well.  Higher the better.  USE A 20 FOOTER IF YOU HAVE TO!   This is by far the cheapest fix because you may not have to alter your configuration after all, if you have a taller antenna.  Never place that antenna at the height of your head or below!    If your staff complains, fire them and hire others.  When altering antenna height, be sure to modify antenna height in configuration!  If I had to pick, I would do the tallest pole you can.  Pole sections are cheap.[image: image1.jpg]


  

2) Good battery strength:   More juice the healthier your GPS is in acquiring signals.

3) Good almanac.  Start your day not in the trees, but in the open.  Never begin data collection under timber.  Get the GPS warmed up for 20minutes (if really cold) or just 5 if you turned off for lunch. Then turn on in open before entering canopy.  At least try.

4) Mission Planning:  The best shot at the most satellites in the sky maximizes your GPS to switch among satellites when walking amongst tree trunks and under leaves.  Collect data in the toughest parts of trail in the best times of day.  Learn everything you can about Trimble’s QuickPlan utility and make Curtains to represent the surrounding hills.  USE 25% Mask Angle if you want to take the worst case scenario in locations you expect to have obscuring hills etc.  Mission Planning can not mimic canopy overhead, only mountains or terrain, BUT by knowing what time of day you have 12 sats to choose from instead of 4, by darn, I’m going to work under canopy when there is 12 sats to choose from.

5) If you are collecting using RealTime, you may be getting dropped out from signals under sever canopy.  Always be sure to set the correction age limit (Configurations | GPS Rover Options|Real-time input to the maximum setting (50 seconds).  Studies have shown no considerable drop in accuracy occurs when you lengthen this time.  In fact modern TerraSync based dataloggers have a 4 minute age limit setting.  This means the datalogger will ignore the loss of Real-time signals for up to 4 minutes and continue to apply real-time dgps corrections to your positions.

6) Use Pause.  Lets say your on a straight section of trail and the PDOP goes up.  Don’t stop, pause the Chilkoot trail line feature, walk to where the trail turns and un-pause.  Maybe that new location will get you a position and you can move on.

7) When trying to collect a point or vertex, don’t stand around too long.  You might find yourself stalled along the trail waiting for a position.  This is weird, but sometimes a 1-3 foot change in your position will cause you to collect a position and you can move on.   Try just wiggling your back pack and antenna and you can get lucky.

8) Stand away from Tree trunks.  If you are collecting a point, use offsets to a clearing and shoot bearing and meters to that.

Configurations:  here are the recommended (default parameters).  Using this, your guaranteed 1-3 meter data (good enough for us), but these also will restrain data in tougher conditions.  Find under Configurations / GPS Rover Options / Position Filters


Option


Setting

Priority Rank (change first)
Range

Position Mode: 
Manual 3D

Last





Auto 2D/3D

Elevation Mask:
15


1





5 - 15

SNR Mask:

6


2





3 - 6

PDOP Mask:

6


3





6 – 20(extreme)

PDOP Switch:
6

NOTE:  When you change PDOP mask, change PDOP Switch to same value

A. Your under canopy and your getting stalled.  Here is my priority List.  Be sure, when you get back out in the open, return the values to the default.  IF you don’t, you run the risk of collecting crappy data when you don’t wont to.

B. Drop Elevation Mask to 10, then 5.  This is the easiest thing to change with the least effect.  

C. SNR – Signal to Noise Ratio.  A high SNR Mask (6) allows only strong signals to be accepted, rejecting nosier ones.  Lowering SNR Mask allows nosier signals to be introduced.  Under canopy it’s a noisy environment.  Start jacking this down to 5, then 4, then if really rough 3, but never lower than 3.  

D. PDOP Mask:  The higher the PDOP, the worst geometry of satellites your accepting and the lesser quality of position.  PDOP of 6 or Less is great.  7 – 10 is marginal.  11 – 20 is worse yet. Don’t go over 20.

You should probably not alter one setting without tweaking other settings in turn.  I know this is fuzzy, but if I could give you some ranges:

Getting Bad

Elevation Mask:
10

SNR Mask:

5

PDOP Mask:

8

Worse:

Elevation Mask:
5

SNR Mask:

4

PDOP Mask:

12

Worse Yet:

Elevation Mask:
5

SNR Mask:

3

PDOP Mask:

20

Crap – if you absolutely cant do anything:

1) You might be working through a PDOP spike and nothing you can do. Check your mission planning chart. If you absolutely need to keep moving, Switch to Manual Auto 2D/3D, but return other settings to Default above.

Absolutely Can’t do anything:

1) This is the harshest setting, but turn your Trimble into a Garmin.  Set PDOP to 99, SNR to 2 and Elevation Mask to 5.  Oh, and change to 2D/3D.  Go for it, but the data may be wildly inaccurate, but what the heck, it’s a Garmin!

2) Collect the data by other means:  Heads up digitizing or LIDAR.

