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I ntroduction

The purpose of this reference is to provide fidld staff with basic guidance in using the USDA
service center GPSto collect field data. The pre-requisites for using this reference are abasic
undergtanding of the principles and terminology of GPS aswell as familiarity with the USDA
GPS equipment.

The scope of this document includes pre-field preparation of the GPS equipment aswell as
generd ingructions for data gathering using that equipment. No specific programs are
addressed here. Instead, the guide describes the process steps for collecting position
information for generic types of geospatid data: points, lines and polygons.

Conventionsused in thisguide

The following conventions will be used throughout this user guide.

Mark Waypoint
= 001
04-HAR-02 08:46

Thetitles of diaog boxes and screen names will
bewrittenin Bold. Theillugtration to the left

location showsthe Mark Waypoint screen of the
[N 38.8859Y i

HO77.02830° Map76 GPS unit.

Elevation Cepth

166" [ %

v Show Hame on Maps

Delete | Map | On screen buttons will be written in bold text
and in square brackets: [Button]. The
Got [ 0K |
E| | illugration showsthe [Delete], [Goto], [Map],
and [OK] buttons. The [OK] button is
selected.
The names of fiddsin awindow will be written
. inltalics. The Location fidd displaysthe
: ';‘[']’1" Ha/point |atitude and longjtude of the waypoint being
04-MAR-02 08:46 marked.
Irlaverage Location
W|Project Location . . ) . .
e Append To Route Choices avalable from ligs will aso be written
_J'SH 'E;”' for "";“ ey in “quotation marks’. The“Average Location”
— choice s selected from the ligt in theillustration
Delete | Map | he lef
Goto | OK | totheldt.
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Physicd buttons on the GPS will be referred to as keys and their names written in Bold text.
For example, press and hold the Power key on the GPS to turn it on.
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Pre-Field

Proper preparation for data collection is critical to ensure successful and productive fiel dwork.
At aminimum, the GPS user should do the following before leaving for data collection:

Ensure that the system bettery is charged by charging over night
Inventory the components of the GPS configuration
Power up the system at the office location to ensure that it isworking

Check the GPS memory to ensure that there is enough free to store the data you need
to collect. Optimaly, the memory should be empty.

Upload any reference data that you need for your fildwork. Thiswould cover base
maps from MapSource and is covered in the Setup user guide. Track and waypoint
data can be uploaded using DNRGarmin

Additiondly, in areas of the country where satdllite coverage isless densg, it is advisable to plan
data gathering for times with good satdllite coverage.
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Field Data Collection

The GPS unitswill be used to determine the location as well as shape and size of features on the
ground. In other words, the GPS can be used both to measure the Size of afesture, such asa
field or afence line, and to create a georeferenced map of that feature.

Once you have arrived at the location where you need to collect data, power up your GPS
configuration and check the following items on the Satellite I nfor mation page of the GPS unit:

= Check that you are recelving Sgnals from enough satdllites to obtain your position.
Generdly you will need four, in limited circumstances three will be enough.

o Sadlitesthat you are receiving are shown as black boxes on the sky map and will
have black signa strength bars.

o If therecaiver iscommunicating with the satdllite but is not yet locked on to the
sgnd, the boxesin the sky map and the sgndl strength bars will be gray.

o0 If theunitisnot recaiving any sgnd from a satdlite, there will be no box around
the satdllite number in the sky map and no sgnd strength bar.

= Check that you are recaiving differentia correction. Most program gpplications require
that data be gathered using differentia correction.

0 The Satus fidd message will indicate if you are recaiving differentid correction.
0 Additiondly, theletter “D” will be dislayed in the sgnd strength bar of any
satellite for which you are receiving differentid correction.

= Check that the estimated accuracy displayed on the GPS is sufficient to meet program
guiddines, if such guiddinesexist. The accuracy of the current position isdisplayed in
the Accuracy Fidd.

SAatdlite Informatinn Pane

SFEED ELEWATION AGCURAGY

Status Field 0.0 |185.4" 49.2' ¢ Accuracy Fied
A " Simulating GPS o

m .' : i
SkyMap —»y (Mg ;!_0.4 0?.'!!'.114— Signd Strength
L | | | Bar Chart
04-JAN-02 04:54:19%
N 3888744’
H077.02995

Page 5 of 23
9/24/02



Point data collection

Certain geographic features will be mapped and their location captured as point data. Examples
of point features include well heads and grain bins as well as facilities that are included in the

Food and Feed Facility Listings.

Using waypoints to define point features

Point features will be captured in the fidld by marking awaypoaint with the
manner:

GPSin thefollowing

= Place the antenna of the GPS over or near the point festure. In the case of a point
taken to represent something like agrain bin, place the antenna near enough to the

feature that it will be represented near to the correct placeonam

2P.

Symbol Fed

Name Field

\ Mark Huypoin&/

=  Mark awaypoint by pressng and holding the Enter key on
the Map76, thiswill bring up the Mark Waypoint page.

Hint - If the beeper in your GPSisturned on, you will hear one
beep when you press the button and another beep when the

= 001
04-MAR-02 08:46 4

Location

N _38.88597°

H077.02830°
Elevation Lepth

166" — .

v Show Hame on Maps

Delete | Map |

Mark Waypoint page opens. Take your finger off the button
after you hear the second beep.

|

Comment
Fdd

Goto | IEITHN

= Name the Waypoint:
0 UsetheRocker key to highlight the Name fiedd of the Mark

0 Press Enter to begin editing the waypoint name.

Waypoint page

0 Each of the characters in the waypoint name can be edited by selecting a Space on
the name line by moving left or right with the Rock er key and then pressing up or

down onthe Rocker key to sdlect a character.

0 Charactersarelisted in order from a - z, blank, +, -, then 0-9.

o0 Waypoint names can be up to 10 characterslong.
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0 Choose among the 10 characters using the left and right directions on the Rock er
key.

0 Pressthe Enter key to accept a name for the point.

o0 Givethewaypoint aunique name that will beinterpretable later. Do not rely on your
memory.

Keep good notesin thefield! Your noteswill dlow you or other usersto figure out what
feature each waypoint represents.

=  The most recent version of the Map76 firmware dso includes a Comment field to be
populated for each waypoint. The default value for the Comment fidd isthe date and
time the waypoint was recorded. This vaue can be edited in the same way asthe

Name fidd -
Waypoint

= Savethewaypoint by highlighting the [OK] button and pressing the Enter 0 4_::;702 08:46
key. ! Do you really want
to delete waypoint
= Pressing the Quit key before the waypoint information is edited will prevent |1 001?
the waypoint from staying in the memory.

_ Delete | Map

RN Yes |

=  Sdect the [Delete] button on the waypoint screen and press Enter to delete Goto | OK

|

awaypoint that you have created in error. The GPS unit will ask you for a
confirmation before it deletes the waypoint.

Viewing the waypoint on the map

= TheMark Waypoint screen gives you the option to view the waypoint that you are
creting on the GPS unit'smap. This feature alows you to check the location that you
are marking during the editing process.

|SPEED DIST TO HEXT

= Sdect the[Map] button and pressthe Enter key. Thisaction will 00" | 020
save the waypoint and show its location labeled with its name on the Map Pointer W 3888621
GPS map.

N
=  Pressthe Quit key to return to the Mark Waypoint page where you —

can continue editing or delete the current waypoint. 092

3 NLL b

» Pressthe Page key to return to the page you were on when you ,
started the mark waypoint process. ey
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Point Averaging )
HlAverage Location|

If additional accuracy is needed or desired, use point averaging to determine ¥ Freject Location

. _ ) ic Append To Route
the position of the waypoint. To use averaging: 1 for Main Menu
=  Pressthe Menu key with the Mark Waypoint screen displayed to bring
up adiaog box with three choices.
= Sdect the“Average Location” item using the Rocker key. Pressthe _( Average Location |*
Enter key to accept this choice and open the Aver age L ocation screen, Lﬁ"“;“é' 88744°
keep the antenna in the same place. H077.02995°
! | Estimated Accuracy k=
" [148.1% :
= TheAverage L ocation screen will show thefollowing fidds Elevation
185"
= Location — the coordinates of the position T —
[ Save |

= Estimated Accuracy — this number should go down as you watch. :
The generd ruleisthat averaging is useful until the accuracy number sabilizes

= Elevation —The height of the waypoint above mean sealeve

= Measurement Count —the number of postionsthat are being used to determine
the average postion

Once the accuracy number has stabilized, press the Enter key to accept the point and return to
the Mark Waypoint page

Entering User Coordinates

= Waypoints can be created without actudly visting alocation by manualy

entering the coordinates in the Location field of the Mark Waypoint page. Mark Waypoint
= |USER COORD

04-MAR-02 14:02
Location

N 8.88597

= TheLocation fied is edited in the same way asthe Name fidd.

= Thisfeatureis useful if you need to navigate to waypoints whose coordinates E".'f,_ﬂ;passﬂm.,
you have obtained from amap or other source. Navigationiscoveredina | 166* [R— .
. . . |v* Show Hame on Maps
later section of this guide. eits || o |
Goto | OK |
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Advanced —Marking an offset waypoint

Therewill be situations where you will not be able to stand on the actuad point where you need
to mark awaypoint or where the GPS will not be able to receive satellite Sgnalswhen it is
actualy on the point that you need to mark. To get around this Stuation, you can mark a
waypoint usng an offset. To use an offset, you will need to know the bearing and distance to

the waypoint from your current position. There are two ways that this can be
accomplished using the Garmin Map76.

Marking an offset waypoint using the “ Project Location” method:

= Begin marking awaypoint in the norma fashion, by pressng and holding the
Enter key. Whenthe Mark Waypoint screen appears, press the Menu key
and choose “Project Location” from the diadlog box to open the Proj ect
L ocation page.

= The Digance and Bearing fields on the Pr oj ect L ocation page alow you to
enter a compass direction (referenced to true north) and distance (in miles)
from where you are stlanding to the point you need to mark.

=  Oneof the problems with this method is that it requires that you enter the offset
distance in increments of 1/100™ of amile, approximately 52ft. This problem
can be avoided by entering the offset using the M ap page.

Marking an offset waypoint using the Map page method:

= Open the M ap page on the GPS unit. Y our current location will be displayed
asablack triangle.

= The page dso displaysaMap Pointer that looks like an outlined arrow and that
can be moved around the page by using the Rocker key. The pointer and the
pointer information will not be displayed unless you use the Rocker key to
move away from your current location.

= The position of the pointer and the bearing and distance of the pointer from
your current position is displayed above the map display on the page.

= Pogtion the pointer over the position of the waypoint that you need to mark
and press the Enter key to open the Mark Waypoint page.
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Mark Waypoint
= 004
04-MAR-02 13:09
' N/Average Location
W

e Append To Route
1 @ for Hain Henu

v Show Hame on Map:

Delete | Map |
Goto | OK |

Project Location
Location

CN 38.88597°
1. M077.02830°

¥ Current Location
El Distance

'N_38.88621°

10.00"
'w| Bearing
0003 J
|SPEED DIST TO MEXT
m | i
i i
L ] Ll 3
Map Pointer H 38.88621
3057 147.3¢ HO77.02873
0g1
5T EW A
002
.
[ ] )
A
c
80
o W ErZ00m

New Waypoint
= 005
04-MAR-02 13352

Location (map pointer)

HO77.02872"

Elevation Depth
£ | ;3
t t

v Show Hame on Maps

_ Delete | Map |
Goto | IEITHN




= Accept the new waypoint by highlighting the OK' button and pressing the Enter key.
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Line Data Coallection

Lines can be used to represent features such as fences, pipelines, and power lines. GPS can be
used to capture line features by collecting agroup of pointsthat dl lie ontheline. Thisdatacan
be captured in two ways, by using waypoints or tracks.

Using Waypoints to define line features

Waypoints can be used to capture a line feature by placing awaypoint at the start and finish of
thelineaswell as a any bend that the line makes. A start and an end point will define the
samplest straight line. More complicated lines have additiona waypoints between the sart and
finish that define the shape of the line, much like fence pogts define the shagpe of awire fence.
Like aline feature, awire fence needs to have a post every time it changes direction and
anchors & the start and finish.

To capture aline feature usng waypoints:

= Collect waypoints at the sart of the line feature, at each successve turn in the line, and
at the end of the line fegture.

=  Give each waypoint with a unique and identifiable name that aso indicates the order in
which the pointsfal. For example, name the first point 100, the second 101, the third
102 and so on. Take accurate notes so that your datawill be interpretable when it is

taken back to the office. -
Main Menu

Trip Computer
) L Tracks
Using Routes to define line features Points

Proximity
The length of aline feature defined by a series of points can be caculated in the field Celestial
by adding those pointsto aroute. A route is an ordered collection of points, meaning g""s"""e Info
o . . ) ystem Info
that pointsin aroute are listed from first to last. Once the points are added to aroute, || Setup

the Map76 will show the distance between each point on the line aswell asthe overall | lisht.  Hemory  Power

length of the route. To caculate the length of alinein the fidd: ¢ .

=  OpentheMain Menu page by pressng the Menu key twice from any page

=  Open the Routes page by sdecting the “Routes’ option from the Main Routes
M enu page and pressing the Enter key. L0 48 unused
_ ADMSNG-THMSJF
= Create anew route by sdlecting the [New] button on the Routes page and THHSJF-2
pressng the Enter key
Page 12 of 23
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A blank Route page will open.

Add waypoaints to the route by highlighting the blank line in the lower portion
of the screen and pressing the Enter key. Thiswill open aPoints didog.

Route

Points
Y Using Current Location

-

Points of Interest
[Cities

Exits

Addresses
Intersections

Sdlect the “Waypoints’ option from the Points
diaog to open the Waypoints by Name screen.

Total L

Sdect apoint from this screen by entering or beginning to enter awaypoint
name into the top field of this page and then pressing the Enter key to send
the cursor to the lower field of the screen.

Waypoints by Name

40

040 |
41

42

43 i
44

45

46 ,

pistance (017 0.20°

mErd) to find nearest

Add apoint to the route by sdecting it from thislist
by highlighting it using the Rocker key and pressing
the Enter key.

The Waypoint page will open to display the properties of the waypoint that
you wish to add to your route.

Highlight the [OK ] button and press the Enter key to accept the waypoint.

Press the Quit key to decline the point and go back to the Waypoints by
Name page.
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Route

Waypoint Distance b

m

Total —

Waypoints by Name

" m m = EEE
-3
w

-

pistance 017 0.20°

[HERY o find nearest

Waypoint
= 40

Location N
N 38.88873
HO77.02724°

Elevation Depth
36" 0.0%

v Show Hame on Maps

_ Delete | Map |
Goto | IEITHN




=  Repeat this process until you have added dl the waypoints that define the measured line
feature.

= Oncedl of the waypoints have been added to the route, the total route distance will be
displayed on the route page. Leg distance between waypoints as well as other route
characterigtics can be displayed by highlighting the route name (in the top field of the
Route page) and then pressing left or right with the Rocker key.

Route Route Route
40-61 40-61 | 40-61 |
Waypoint Distance b Waypoint 4 Course b Waypoint 4 Leg Dist »
40 0.00“ 40 02601_ 40 337‘1
42 341" 42 : 42 o
m 2897 309°
44 0.12" 44 o 44 o
& 2627 0.2"
57 0.29 2 57 142% 57 346‘
AN 0.35° 61 : 61 i
Total 0.35" Totdl 271 Total 0.4"
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Using tracksto define line features

Tracks can aso be used to capture line features. A track automaticaly collects points at a user-
gpecified intervd, either time or distance, as you travel with the GPS. Tracks are often referred
to asa“bread crumb trail” that the GPS leaves behind you as you wak with it. The advantage
of using tracksto define aline is that the user does not have to decide on, capture and name
waypointsto capture aline. Segments of the track log are identified by the time that they are
captured and cannot be individudly named. Thusit isimportant to note the times when you turn
on and off track recording.

To capture aline using tracks:

Check the track recording method to ensure that it is appropriate to the

feature that you are capturing. A smdl feature with many turnsiniit is best

cgpture using asmal interval. Using alonger collection interval best
captures alarge feature with few turnsiniit.
To check the track recording method:

= Pressthe Menu key twice from any screen to bring up the Main
Menu page.

» Usethe Rocker key to select the “Tracks’ item and pressthe Enter

key to accept this choice and open the Tracks page.

= Pressthe Menu key to bring up the Tracks page menu. Usethe

Rocker key to select “ Setup Track Log” and press the Enter key to

accept this choice and open the Track L og Setup page.

= Set the record method by using the Rocker key to highlight the
Record Method field and pressing the Enter key to bring up the

record method choices. “Time’, “Digance’, or “Auto’. Sdect one of

the method choices and press the Enter key to accept that choice.
Each of these record methods has a number of interval settings that
can be st in the “Interva” fidd of this page. The recommended

setting for track recording isthe “ Auto” method with the “Maogt Often”

interva unlessthere is policy guidance to the contrary.
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Main Menu
Trip Computer

Points

Routes
Proximity
Celestial
MapSource Info
System Info
Setup

Light Memory  Power

(| & |E——or ] |{

Tracks
07 Fun
i Clear |

8 Unused

Track Log

Saved Tracks

15-NOV-01
17-DEC-01

Tracks
Tracklos O Ful
| Clear

“Delete All Saved

[Setup Track Log

for Main Menu

Tracks
Track Log Setup

Recording

g -Record Hethod
Auto

Interval

Most Often

0K




= Accept the choice that you have made for the Track L og Setup page by
highlighting the [OK ] button and pressing the Enter key.

Track recording must be started at the start location for the line. Once you have
reached the start of the line, turn on track recording. If track recording was on when
you reached the Sarting point, turn it off then turn it on again.

Turning the track on and off sgnds the GPS that a new feature is beginning. Note the
time displayed on the GPS when the track log is started. Thiswill help interpret your
data back in the office. To turn track recording on and off:

= Fromthe Track Log Setup page, sdect the “Recording” fidld and pressthe Enter
key.

= Turntrack recording off by selecting the “Off” option and pressing the Enter key.

= Turntrack recording on by selecting the “ Stop When Full” option and pressing the
Enter key.

= The"“Wrgp When Full” option should not be used because it will Sart overwriting
collected data once the track point memory has been filled

Walk or drive dong the line feature with the antenna as close as possible to the actud
line

Any time that you must deviate from traveling dong the feature, turn off the track
recording while the antennais not near the feature. Turn on the track recording and
note the GPS time when you return to the line that you are trying to capture.

Turn off the track and note the time when you have reached the end to the line fegture.

Choosing to use waypoints or tracksto collect line features

Both methods of capturing line festures have advantages and disadvantages. Waypoints give
the user control of each bend of the line feature, which is good on features that have well
defined turns. Waypoints are hard to use on very curvy features like stream meanders. Tracks
are good a capturing dl the curves of afeature, but they are al'so very good at capturing every
curve of the path that you travel. The method that you use to capture a line feature should be
determined by the nature of that feature and the requirements of the program for which you are
capturing that data.
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Area Data Collection

Areas, or polygons, can be used to represent features such as farm fields, wetlands or other two
dimensiond features. Similarly to lines, GPS can be used to capture polygon features by
collecting ether waypoints or tracks. The same strengths and weaknesses that each method has
for capturing line features apply to polygon features.

Using waypoints to define area features

To capture a polygon feature usng waypoints:

= Collect awaypoint a agtarting point on the perimeter of the polygon feature that you
will recognize when you return to it. Collect waypoints at each successve corner of the
polygon. Y ou do not need to re-collect the position of the start point of the polygon
feature.

=  Give each waypoint aunique and identifiable name that aso indicates the order in which
the pointsfall. For example, name the first point 100, the second 101, the third 102
and so on. Take accurate notes so that your datawill be interpretable when it is taken
back to the office.

Using tracks to define area features

To capture a polygon festure using tracks:

= Set thetrack recording method in the same way that you would for collecting aline
feature.

= Turn on track recording & arecognizable starting point for the polygon and begin
navigating aong the area boundary. Turn off track recording when you return to the
gart point or when boundary of the areaiis a Sraight line from where you stand back to
the start point.
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Creating “ Saved Tracks’ and calculating areasin thefield

The Map76 has the ability to caculate the acreage of an area enclosed by a saved

track. To usethisfeature:

- Open the Tracks page, salect the [ Save] button and press the Enter key

- Y ou will be given the choice to save the entire track log or to save a portion of
the log from the most recent track point to one of the breaks in the log caused
by turning track recording on. Remember, you put these breaksin on
purpose by turning track recording on at the sart of afeature and whenever
you returned to the boundary of the feature after making a detour.

. Choose one of the bresk pointsin the drop down ligt by highlighting it with the

Rocker key and then pressing the Enter key

. Saving that portion of the track log as atrack will bring up the Track page.
The Track page will display the acreage and perimeter of the saved track.

IMPORTANT: The saved track is a generdization of the track points sdlected from
the active track log. The area calculated from the saved track may vary
somewhat from the acreage obtained by using ArcView and the unfiltered
track points. Individua program policy will determine if the saved track may

be used for the measured acreage.

- The saved track can be left in memory and downloaded in the office. The
Map76 can store up to 10 saved tracks. The saved track can also be deleted

with the Del ete button on the Track page.

Tracks

Track Log| 2% Full
BT Clear |

Saved Tracks | 1) Unused

Tracks
Track Loa| 2857 Full

-~ Save Back '
Sc Through I&J

R (i04:00F used
03:59°"
|03:58"
(Noon
|[Entire Log

Track
Home
15-NOV-01
Distance Points
0.7 11

Area

| 25.22799 ac

Show on Map and Highway

Delete | Map |
TracBack| I

. Remember! Keep good notesin the field. Fied notes should include the start and
stop times for each track segment and the feature or portion of the feature that they

define.
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Pointer
Page

Navigation using the Map76

Navigation to a point

The Map76 can be used to navigate to points that have been stored on the GPS. Thisfeature
can be used to relocate features that you have marked in the past. Y ou can dso navigate to
features that you haven't been by uploading points from the GIS or by manudly entering

coordinates to creste awaypoint. To begin navigation: T0.00 1663+ 49.2
_ Simulating GPS
* Pressand release the Nav key from any page to open the navigation didog. The @ o8 1
choices that you have available to you depend on the data stored in the GPS a - i

thetime. In the example to the right you have the option to navigate to apoint or | |
along aroute because there are both routes and points stored on the GPS. The
choice to navigate dong atrack is grayed out because thereis no track data

| for Man Overboard

I ||

currently stored on the GPS. N 3888597
W077.02830°
. . . . ; Using I:Er?tl'll;ltt fncntinn
= Highlight the “Go To Point” choice and pressthe Enter laypoints |
key to open the Points page. Highlight and sdlect Points of Interest
“Waypoints’ to go to the Waypoints by Name page. Ei:ii:: _
Addresses Saypont
= Sdect apoint from the Waypoints by Name page and Intersections L

press the Enter key to bring up the Waypoint page with

Location

iahli ' igati 'N_38.88879°
thg Goto button highlighted. Pressthe Enter key to begin navigation to that 0P 65ae
point. Elevation Cepth
51% 0.0%
= Once you have begun navigation, several pages on the GPSwill point you to L z:re';:“ '|"' ""-";hp |
your godl. = Goto
= ThePointer page will show the direction to the destination point, the _Goto_/JINV 3

direction in which you are travelling and the distance to your destination. Thiswill be
the mogt useful page for you in thefidd.

= TheHighway page can dso be used to navigate to the point

= Thefifth page, in this case cdled the Active Goto page, will show the distance to the

destination point
SPEED - [DIST T0 HEXT . SPEED : [DIST Ti0 HEXT » fictive Got

00° 020 0.0' 020 —

9 COURSE o |PTEORSE

“ Highway 356T 5 LUV Active !;wpuint ﬂsgnnp: "

; Page Goo | e
;o 6 | Page

9 %
24 ' A
164
S F Total 0.20"
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Navigation along a route or track

The Map76 can be used to follow routes or tracks that have been saved in the unit’s memory.
This processis very Smilar to sarting navigation to apoint. To begin this type of navigation:

Press and hold the Nav key in the same way asis described above for navigation
to apoint.

Choose either “Navigate Route” or “Navigate Track” from the list that appears.

A Select Route dialog will open to give you a choice of the saved routes stored on
the unit.

A Select Routedialog will open to give you a choice of the saved tracks stored on
the unit. Once you have sdected one of the saved tracks to navigate, you will be
given achoiceto trave in the origind or reverse direction that the track was
origindly recorded
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