


GNSS/GPS

* Global Navigation Satellite System
- GPS (US)
- GLONAS (Russia)
- Galileo (EV)
- BelDou (China, regional, global by 2020)



How GPS Works

Atomic Clock B ad Atomic Clock B == el Atomic Clock

Each satellite carries an atomic clock
These are synchronized from a master

atomic clock on Earth.

Satellites transmit on 15475.42 MHz
Navigation signal and C/A signal
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Ground Station
Master Atomic Clock




The C/A Signal

Each satellite transmits its own unigue “name” a
1023 bit Pseudo Random Noise word.
All satellites start to send this signal at known times.
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The C/A Signal

Recelver @

Since each satellite transmits its “name” at a known time, a
receiver can identify a “letter” in each name, know exactly
when that “letter” left the satellite, and thus from the time lag
among them tell the relative distance to each satellite. OO




The Navigation Message

Receiver =

The Navigation message includes the orbital parameters
and the time the C/A signal was sent.
(I'm here, | started sending my name at...) @O0




s N7/
At; (tzaE) = 1 +5tclockz(tzaE) t;
AM;(t;, B;) = M;(t;) — (E; — e; sin E;) = 0,

Receilver

C/A gives distance to each satellite

Nav gives location of each satellite



Does My GPS know where 1t IS?

19T 0297236
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Acquiring Satellites
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Poor Lock

» 2D position only

« Random walk Track
(mostly from position
errors)

» Large circle of
current position error
(95% probability)
(here, within about
90 meter radius)

* Current position and
direction of travel




Microwave Signal
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Some Limitations of GNSS Recelvers

* Need Batteries
 Altitude Is lower accuracy than position

 Need Line of sight to 3+ satellites

- Accuracy can be reduced under tree canopy

— Accuracy can be reduced by multi-path in urban
areas or canyons

— Accuracy can be reduced by solar weather
 Many opportunities for human error
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e Coordinates at
pointer

» Distance and bearing m

from current location
to pointer

e Pointer

e Current Location and
direction of travel




Displays Vary (Learn Yours)

Location

19 T 029
LITH I-I'II
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Current Location (Blue Triangle)
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Stream
110m

Distance and bearing to pointer
(and label at pointer (Stream))



Displays Vary (Learn Yours)

325 Ft = Distance 75 m and
75m 013° bearing 13° to

. pointer (plus label of

contour line:325 Ft)

Current Location
(and direction of travel)
(Blue Triangle)
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Simple Navigation

* Bearing and distance to a point

e Track TS | ;Il?dﬂ? 4?&:-::1
dam 147°

* Waypoints
 Go To a Waypoint




71011

Waypoints Note

119°

location

19T CH 03571
USNG 08245 [

Elevation Depth
8101

000"

Map Done



Go To Waypoint




If You Remembered To Store It

19T 0291246
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Practice Good Habits:

» Before you start: Check your batteries.

 When you get out at the drop off point

- Make sure your GPS has an accurate position.
- Mark a waypoint with your GPS.

- Save and clear the current track (dog’s too).

- Make sure that your GPS is recording the track.

 When you start your assignment
- Mark a waypoint

 When you complete your assignment
- Save the track for the assignment.
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And Calibrate the Compass (often)

Sight 'N Go
Change Data Fields

Ehange Dashboard Slowly turn the unit
& in the directions

Calibrate Compass

SEtup Headlng shown.
Restore Defaults

WMENU | for Main Menu

Slowly Rotate the Unit
Until Prompted




Practical: Startup Sequence



Altimeter Calibration

e Known Elevation

« Known Barometric
Pressure

ﬁﬁhn Calibration Calibrate Altimeter Calibrate Altimeter
Altimeter = Geocac Do you know the Do you know the

Barometer Mode correct pressure? correct elevation?
7.1 Variable Elevation

. | Pressure Trending
Routing Marir. Save When Power On

W) g Plot Type :
'k %1 Elevation / Distance

|

ANT Sensor  Profil
| Calibrate Altimeter




Location of
Waypoint

Bearing and
distance to pointer

Waypoint

Track

Pointer

GoTo Waypoint
Current location

-
———— s .

Il

t

hihinl

%5




Customize Your Screen For Your Task

Speed Dist to I'I.Ie:t
n km
— __m

it '!'.EP. -

Select Field to Replace
Distance to Next

Elevation
Change Dashboard ;

Calibrate Compass ETA at Destination

Setup Heading ETA at Next
Restore Defaults

Glide Ratio
Glide Ratio to Dest.

MENU  for Main Menu
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May need to change Heading
Settings to see Bearing In Degrees

E 109°

Intermitte nt S5trA\gm Stream
109 m E 110m

4 1!
Bl

% & I:haplag,r

Display
Units Time | Numeric Degrec Directional Letters

1 Numeric Degrees .

= Morth Reference : 3

:fﬂ 35.3 True LIE— = v
- T North Reference

Position Heading = Go To Line (Pointer) = Trye

kil Bearing (Large) s |
v - — [énTn Line [[Plflinterfll |
' mpass earin arge |
Auto ot it L | s =
Altimeter Geocache! = Compass i K

g
Calibrate Comp. Auto |



Fields on Map View

Orientation

North U |
Guidance Text

WhE ____l ating

o ——

Advanced Map Setup
Text Size, Zoom, etc.

Map Information
Select Mag







Ways to Create a Waypoint

» At your current location (Mark)

» At your current location, then edited to a given
location (Mark/Edit).

» At your current location, then moved with the
map pointer (Mark/Menu/Drag)

* Projected from your current location (Sight & Go).

* Projected from another waypoint. (Waypoint
Manager/Waypoint/Menu/Project Waypoint)



Change Data Fields
Change Dashboard
Calibrate Compass
Setup Heading
Restore Defaults

MENU | for Main Menu

Select projection
distance units

“-
=4

= -

-

¥

Kilometers

Enter Distance in
meters

Projected Waypoint

045

180 degrees
300.00 meters

Save and Edit




Project a Waypoint from another
Waypoint

"HURCH
Note

Me

EIELr = od i

AT Delete EIIE-HﬂII}I'I-

19T B Change Photo

— 1B Average Location ].gT BH 66345
Elevation 1
8204 Move Waypoint _

2745 Find Near Here
Set Proximity
Add to Route
Reposition Here

Map "\ Projected Waypoint

I

011

9 60 degrees ;'
+  300.00 meters |

Save and Edit |
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Practical: Waypoints

()

Location
19T BH 66346

USNG 10921




Check Your Plan Against Your Track
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Building Your Own Map

* \Waypoints * Finding your way
. Routes back to a pickup point
e Tracks * Documenting where

you have searched

 Documenting a
flagline segment
boundary

 Documenting a clue
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Finding Your Way Back to a Pickup
Point

e Create a waypoint at the place you are dropped
off for a search segment.

* Create a waypoint at the point you enter a
search segment.
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Documenting Where You Have
Searched

* If your GPS can store tracks:

- Record your track with your GPS.

- Start recording the track when you start a search
segment

- Stop and save the track when you finish a segment.
 |f your GPS can't store tracks:

- Carry a GPS logger.

- Record Waypoints at extreme points in your search
segment (e.g. when your grid hits a segment
boundary).
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Quantum GIS - 1.3.0-Mimas qgis_layers_from_gps
File Edit View Layer Plugins

Tools Help Click-fu

R EddoRRPEFPPSE

P .:.. é. k- ] 'Q_ o Jp 2
PER A LVEEIL"
Layers & = -'

= v\ tracks

[l 24136147 _geo

Tracks, Waypoints and Routes

A LELEFEE

%/ Coordinate:

71 507074 4



Tracks

Track Log -
Do Not Record
Record, Do Not Show

Record Method
Auto

Recording Interval .
Normal i

Auto Archive .
When Full L
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