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WORKING PI.ANS
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_:Jlltll"_i 
t"l:,r: ro.rrlc ncparrmenr of Dctcnsc (rx)r)) and is otficia'y kuorvn as urcNAVS T'AIt Syslcm (Navigation Sate'irc .t.iming 

a.ct 0""*,r*i-,,, ol,,';; ;;.:,::il ,;"::.thc [J s oovcinrncut and trrc Detr1n11rngn1 of Dcr.c'sc th. nlriti,y to accut.ar.cry dctcnrinc onc.sposition at any point on the earth's surface, at any time o1'the cray or 
'igrrt, and i., any *ealhcrcordition Gl'S has a vzlficty of applications o. Iand, sea a'd arr and it a[<lws its uscrs 10 rocarcpositions anywherc on ear.th. 

.1,

ovcr the years its appr icat ion,J';":',:il:;T :.:: j",i 
i:, : ffi: :;::: :,r::T-"*

'l his Stantrard ope.ating procecrurc (Sorr) has becn r,vrittcn speciary f.or thc peopre rvorking inthe forestry scctor. lt will be most bcncficial to thc uscrs rvl
rerd and store ir ror ,",r* ;;',;';;:":".,:"::.]:': 

who nccd to collect dara dirccrrv rmrn

bourcrary with the herp "r".J::,::,,;::, r"-:rr,, J",,t;,::ffi':::;1,il.ff::r:l:
the rnost easiest antl cfficicrrt way.

'l'hc SoP i;uidcs rhc uscl about thc rvorriing of (ipS on riclcr in stcp wisc man'cr ard arsoillustrates the satre with the help ofdiagranrs nraking it l]1orc irtcractl\/c and irrter.esting. Arong
"vitlr 

thc wolkinlr ofGps it also cxplains in what cnvironrncnt and scttings onc shourd usc rncGl)S belore going lo field such as rvlrat tlaturr to use, weatlrer conditions.

l'his SoP not only providcs iuformation on how to use thc (il,S on ficld but also guidcs the uscrhow to trans['cr and vicw tric GpS data on ally computcr systcrn. It arso cxprains wavs to save tr]cclata fiorn thc cPS into tltc computcr syst0nrs i. dil|cr.cnt for'als rvhiclr arc c'rnpatiblc with thc(ilS envilonnrent thus making the data simpler to rvork on.

(il)S rcadin.gs nright bc cl'r'orlcolrs zrt timcs duc to ccftain conclitions.'l,his Sol, claboratcs thc
vartous possiblc et'rors tlrat migl.tt occur ',vhilc handling thc crcvicc at dilrcr.cnt poirrts..l.his rvrll.clp its uscrs lo take prccautionary stcps whcrcvcr possibrc so trrat thc data that is bcing corectc<l
ttocs no1 generatc r.vrong irilbnnatron.



r. cLOBAr, posnIoNING sysTt M (cps)
The global positioning sysrem (GpS) is a satellite baseti ninetwork or24 saterites pracedinro orbits b;;io;;;:llliiT;i',,:,,-.1 made up o'a
GlrS is a handhclcl dcvicc uscd to take inlornrationr' Latitude

r' Longitude
y Altitudc
/ Velocity

(iPS d*'ice also helps in Iocating a'cr navigati'g to a particular point. l.he devicc prays animportanl role in calculating the area of arry patch ofland.

2. OVERVTEW ot cPS (cARMrN 72)
'l'hc IN and OtJl'kcys (Irig l) arc uscd on the rnao

pagc and tlrc plot pagc. Whcn prcssccl. thc lN kcys
dccrcascs tl.re map scale or dccreascs thc horizonll
plot scalc, allowing us to vicw a smaller arca with
greater cletail. When pressed, the OUl. key increases
the map or horizontal plot scale allowing us to view a
largel area lvith less detail.

The GOTO/MOB key (Fig 1) is usecl to besin or
stop navigarion to a waypoint. I I rlrc GO.l.O/MOi kcv
is plcsscd and hcld down, thc GI'S storcs thc cuncnL
location (a man ovc'boarcr point) and givcs you the opponurirty to bogin immcdiatcnavigation to tbar poiut.

'r'he *AGr'r kcy (.ig l) wilr cycle you lhrougrr thc fivc maur display pagcs in scquc.cc.
l he PowER kcy (Fig l ) is used to turn the unit on and orf. To tur' the unit off pressthe POWEI{ key and hord it. The powER key is arso uscd to display trre adjustmentwindow lor the backlight and cont'ast. To n"tiuote trre trackrip,ht/cont].ast adjustncntrvindow, press and rcleasc thc I)OWliIt kcy.
'l'hc MTINII kcy (rrig l) is uscd to display pagc oplio. 

'rcnus. 
I[.prcsscd twicc, trrclnau'l ulcnu will bc displaycd.

'flic QIIIT kcy (l;ig, l) will cyclc you rhrough thc five main clisplay pagcs in rcvcr.scscqucnce' -fhe 
eUI'I' kcy will e'd an ope.ation in progtcss and clisplai rhc ;r;iou. pug;."'

II the EN'I'ER/MARK key is pressed a'd hercr, the (ipS 72 will store the cu'.enr locatiouand display the Mark Waypoint page.

,, I'he RocKER key (Fig r), located in rrre center. of the keypad. is uscd to control thc[-lpll)tlrvn and Lcft/rtight nlovcrrcnt of trrc cur.sor on rrrc clispray pagcs and auring aato
c l:ltr-v.

l-ig L lntcrfacc keys



3. MAIN DISPI,AY PAGUS

In the GpS device rhert
rnrbrmatio,r p"s.. M";;;;;:;,;li.l;:dl:iilrr__l,i::;:r,lji^1l"l,i.llil;",j," .,u'

l'or ottt' usc' only two Main t)isplay Pages arc ol'inrponancc r.c.. GpS Inlbrmati()nl'age and Pointcr page that havc bccn dcscrilcd U"tn*. 
-

'1hc GlrS Informalion 
_pagc 

displays spccd, clcvatrotr, thc cstinratccl accuracv.lcccivct. status, satcllitc locat.
recelver.s curre.t locatio'. 

rons, satcllitc signal strcngth. thc clatc, rinrc ancl th" ;it
'fhe Printer pagc'avigatcs to an ah'cacly stofed waypolnt ur the (,)S, r.vhere straightliue cannot be followecl and helps tlre uscr to ,"r.f. ," ,fr"lilrr,

_ Activ!Ro{t.
srART io rfirR

S]ART
) RST

src0HD
THIRD

0.?3'
0.40:
0.5?:

_ Naor proxhily
r( Poiht liat

A(tive Roulr pngc

-t-

rig 2. Main t)isplay l,ailcs

INIl'IAI,IZIN(;'I'II11 (JI'S ITI,](-,I.]IVDIt
i wrrcn thc Gt'S is uscd or lrrc ficrcl (br t'c firs{ tiirc, 

','c 
rcccivcr .ccds to bcin itializcd

ii' with hcsh batteries instalred take thc u'it outside rvhere rt can get a clear 360u vicr.vof thc sky''rurn it o. ancr hold thc u'it witrr thc top tiltcci rorvarcls 1hc sky.iii Auton-ralicalty the GpS captures satellites aud it takcs not nlorc than fivc minutes lirrlhe unit to become operational_ Whc:n it is able to navigate it will shrnv 2D (ips
l,ocation or- il) GIrS I-ocation in thc l{cccivcr Sratus l..icld.iv '['hc Sctup or thc GpS Itcccivcr sl.ro'ld also be chcckcd befor.c r:si*g thc dcvice onground for exanrple
. I.ocation folntat-hdtlcl,lnrtr'ss.s', (tleg.nrin.scc)
. Map Datr"mr- W(iS 84

. North I{clbrcr.rcc- I'r.r.rc

. WAAS l)isablcd

Nl;p P"tq{l Poinler Pnoe
GPt littornntjon page

Hi{thw.ry P,tge



5. MAIN MENU PAGE

. 
-t'hc 

Mai^ Menu lragtc (.ig 3) co'tai's scttir.tg.s ancl l.catur.os
that are tlot on thc Main pagcs. .fhe 

Main MenLr .u-n b" o.""rr"u
f'orn any ol'thc N.Jain Pagcs by prcssi'g Ml,lNU tr.vicc. 

.l,o 
selccr anitcm on thc Main Mcnu, placc thc highlighr ovcr. tlic ntcnu ltcm

thcn prcss FlNl'lilt.

GPS SDl'l'INGS BEIIORT] (;OIN(;.[O I.'ItrI,D
Switch on thc GPS by pr.cssing thc I,OWIil{ kcy.

Prcss thc MF)NIJ key twicc to go to the lr4ain N{enu.

IJsing thc ITOCKEI{ kcy highlight thc setup option aucl
prcss I,)N'f Itll.

iv. 'lhc Sctup Mcnu-'Ocncral 'I'ab' (Iig 4;

r,. lJsing the ROCKIIR key hightight thc
of thc Se tup Memr.

vi. I he givcn ficlds in the Location {ab sLxri-rld be

Location lbrnrat.hddd"mm'ss.s" (rlcg.ntiu.scc)

Map l)aturn- WGS 84

North llcfcrcncc-'I'ruc

vri. If any of tlicsc thrcc arc uol sct as givcn atrove- Using thc
ROCKI,IR key highlight that ficld c.g. Location l.'orrnal and
Prcss EN'l'llR. A tlrop tlorvn lncnu col.ucs {irr thc scrcctctt
ficld. Using the lt(XlKFlR kcy sclccr thc rc<luircd for.ntar lionr
the list and press llN'l'ltlt.

viii. After sctring the tlirec fielcls correctly. press pAGli key rrvrce
to go to tltc GPS Infor.mation Pagc or pr.ess pOWl)l{ kcv to
tunr thc unit olf.

Ucts highlighrcd.

'l,ocalion' tab (l:ig 5)

liig.l. Setrp rrcnrr Crncral lab

I.-ig 5. Sctup rncnu l,ocalio| lab

Trucks
Pointt
Routet
iProximity
iCelcstiol
't{opsourco Info
rSystem Info
r Setup
tir,ht llrniorl pr,r+Br

{;: l---Ti--.l iJ

liig 3. Nlain N.lclu



.Belore 
starting work on the lield one shoultl clcar the trackkrg so as to avoid data crowding in GpS.

' l::T.-,.n" 
MtiNU kcy rwicc ro display thc MAIN

MENTJ,

ii. ilighliglrt'I.RACKS rhcn pr.css thc liN.l.FlR kev.
iii. Ilighlighr thc Cl,tiAR burron arrd rhc,., prcss r1.,"ItNl'EIl key (fig 6).

Highlight yUS and then press the ENTER key.

fres.s 
the PAGE key untii rhe l,IAt, I,A(iIl is

displayed.

lv.

rroct'ro,t: 'igij 
rutl

I,'ig 6. Main trcnu-.l.racks Pagc



7. WAYPOIN'I'S

Waypoints can be saved in two ways for the required activity as lbllor.vs:

t.t
Proccdure

i. Whcn at a location switcl.r on thc GlrS dcvicc, It will show
you thc GPS Inlormation pagc.

ii. Wait till it shows the 3D rnodc and rninimurn four
satellites and ensure that tlie Inlcrnal Antcnna is irr
conect position.

iii. Also check that the .Accuraci,' 
is less rhan 10.

iv. To rccor.cl the point prcss and hold liN.l.lllL button urltil
thc Mark Wal,point pagc is displayccl (l;ig 7).

v. At this point yor.t can cdit thc way point namc, synrbol,
clcvation and dcpth with thc hclp of thc l{OCK}iR and
l)N'l'Illt Key.

vi. '[o save the lvaypoint to rnemory, highlight the .OI(,
buttr>n rvith the hclp of the I{OCKI)II I(ey and pr.ess
I]NTIiII.

:r'r,:i,,,j

:
llsrk t{sypoint'

r 003
:08-AUG-0a tq:36
[':,:'oti*n
:l{ 38.5 1.335'
11094'47.933,
llPt,,lti,rn b€[,th

t0B6i ,____._i
y' 5h'rLr tl,:rire nrr lloDr

l-ig 7. Mar li Wavpoint l)agc

7.2 (lrcating a rvalrroint manuallt, usinq-c,xisting coordinatcs

Proccdurc

i. Sr.'n'itch on thc GPS dcvicc. Ir will show you thc GI)S Infornration l)agc.

rr' l)rcss and hord IiNlriR/NIAI{K rutir thc Mark wal,poi't l)agc is Lrisplaycci. i.hc urrrrwill captr.rrc its currcnt loca(ion.

iii llighlighL tlic rocarion r-rsing trrc t{ooKlin Kcy. },r.css rN.I.tiR to acccpr. tlrc cha'gc.
iv. At this point you can edit the waypoint name. symbol, elevation ancl dcpth.

v lb s.v. thc \vzrypoi't to nre'rory, highlight trrc'oK' button alrd prcss riN.r'I,)rt.

t. Prcss GO'I'O button and selcct Waypoints.

ii. l hcn sclcct thc dcsircd Point to bc r.cachccl and prcss l,lN.l.lill.
iii. l)outrlc click I'AGI,l br.rtton it r.vill opcn I'ointer pagc.

iv -lhis 
pagc willdisplay drstancc to clcstination, spccd ancl thc ciir.cction oIdcstination.



II. 'I'RACKS

'fhe T'acks l'age displays the amount o{.r.rack Men.rory .seri. [t a owsthe user to 'Save. or 'Clear' t
any savcd li.acks. 

lre current 1'rack Log and displays a list ol'

8.1 IIow to save a l'rack
Procedurc.

i. l)oublc click on MIINU button.

Selcct the l'racks option aud press IiNTIIR. This will display the '[,.ackq I l'ig 8. Main r"tcnu-.lr]is
iii. Press ENTER and,save llack Through, the tr.acks listed in thc clrop

down menu.

iv. This will give you diflbrent times when the device ha-s been recording
tracks.

v. -fo 
savc thc sclccted .l.rack, 

highlight thc .OK, button and prcss
I,INTEIT (Fig 9).

vi. 'l'hc editing of thc'Ij.ack fields can bc donc on thc track page only by
using the ROCKI)R and trN.t'llR Kcys.

(Notc: fo vicrv the track on thc GpS dcvice itsclf, cl.reck the .Show 
or.r

Map/l lighway', Itighlight .Map' 
buuon ancl lxess FlN.I,liR).

9. I)I.ILINI.I A'I'ING I.'OI{DS'I' )} O TJN I)AII.Y

_ GPS is thc most hclpfur dcvice f<rr thc forcstcrs who lvant to dclincatc forcstboundarics now and trrcn. GI'S readi'gs can hclp kccp a chcck on cncroachr.ncnts arso iItrrc
boundar-y is marked pfoperly at regular intcrvals. I]oundary dclincation can bc clone w.ith
thc following casy steps:

l. Mark a startinlr point o'thc lir.est b,ru,r,r,,.-y eurd switch o'the (rcvicc at that point.2. Make surc lhat the previous track krgs rravc bee, crearcd as explaincd in section 6.13. N<tw you can delincate forest bor.rndary in two rvays:
i. lly saving waypoints (ScctionT.l) at diffcrcnt locations along thc boundary.r Takc the first rcadi'g at thc stattirlg p.int a.rl thcn start movinlt al.ug thc

boundary at a rcgular. pacc.

. r'akc .cadi.gs at cqual dista'cc. Morc reaclings should bc takc. on tur.ns.
o 'l'akc thc last r.cading again at tl.rc point whcrc you startccl.

ii. lly saving I'racks (Scction 8.1).
. Forcst bou.da'y car als. be marricd by saving thc Track *,hicrr rvas

.ccordcd wliilc sa'i'g rlrc r,l'aypoi.ts. you ca'sa'c trrc tracl< as cxDrainccr in
Scction 8. I .

l.'ig 9.'lrack ln lbrnrarion

Pagc

Pagc

,- ., ..,I!!!t.. _

lloo{iioi-3iii-ri2
I DiJtoa'ce Paintt
t.1.84'i :10?
:.4tro .. -,..,,., ,. .'j 1.057862 !c



5.

4.

IO. I]IANSIIf,RRING DA'I'A IROM GPS DBVICT] I.O COMPU'II,R

The data recorded in the GpS device, in the form of Waypoints and Tracks, can betran'sferred to a personar computer for further use in GIS and Remote Sensing soliwar.cs aswcll as to be vicwcd in Googlc r'rarth to chcck thc authcnticity o'thc data. l.ransfcri.i^g ofdata can bc donc in trvo ways:

r Using (iPS softwates such as Map source. l'he data can bc tra.sfcrrerr w-ith the herp
o1-Map sourcc soltware wl.rich comes with (iarmin GpS Dcvice.o Using (iooglc liarth clircctly.

o l.,vcn if you do not
with thc a"ui.",.'i,Jr1ll r;i:'ffi:[T:: ljiilii ilj ]:,*,:i",llT::will be recorcled in the clevice u,i yo., ; i;;". savc rr as cxplainccl insection g.l.

llither select a single track.r serect'Enti'e Log'to select a'thc tr.acks trrat were bei*grccorded by the (ipS 'Entirc L'g' is scrccted ti, 
",.r.ur. 

rhat if trr" tr.ack. trrat raas bcingautomaticalry rccordcd' lvas intcrruptccr al son-.c poirt duc to srguar ross or any othcrtcason, is also savcd and thc cntir.c boundary is clclinoatccl.

'o. 
rnarking a boundary thc data should bc transfcrrcd to thc colnputcr and digirizc.uslllg any GIS softwarc l tansl'crritrg and digitization of thc data has bccn clcalt with inthe next section.

I0.1 l)rta 'I'ransl'cr 'I'hrough Mnp Sourcc

i. (lonncct thc Gl)S clcvicc to thc l)crsonal Computcr whcrc
thc data is to bc tmnsferrcd.

ii. Switch on thc dcvice and click on thc ,Rcceivc 
from

dcvice' button OR lrom thc .l'ransfcr 
tab click ,l{cccivc

lrom device'. 1-his opens a dialogue box rvher.e the device is
shown (Fig l0).

iii. Place a checkmark in front of the items that you want ro
tlansler.

iv. (llick'Rcceive' butkrn. Data is setrt k) lhc N4ap Sour.ce (1.i13
r t)

It ),a .lart iaj voj &?* t,rj,l I *L +,(drc1t a ro tle la+rJfr r d 'irri a r,,.

a.O O.rr"

c'e*c, r+.. ir 1,,nir

"t wnrrA*tt i Trnt.,

ti'i.:a | ,:",..r 
I

Fig 10. l{cccivc ljronl l)cvicc I)ialos
Ilox

'l hc data thus rcccivcd can bc savcd il.t two ways:

r For the data to be'iewecr on (ioogle Earth click ou trrc .rile. rah and sclcct .Sa'e
as'option.'l'hc filc is savcd in.gdb Lor.urat.

' Ijor the data to bo used in other sotirvarcs or.sprcadshccts click'^ trrc .rrilc. 
tab and

select'Dxport' option. 1'he data ca'bc savcd iu .txt or.dxt'{br'rat.



tu

t ig | 2- l)ata lmported fi.on CpS Devrce as se en on Google l-_ar.th

Ifig I l. Data Imported fronr GPS Devrce as seen on Map Source Viewer



10.2 Drrta 'I'ransltr 'I'hrough Googlc Earth

i. Connect the (ipS device to the personal Cornnuter
wherc thc data is to be transferred.

ii. Opcn Googlc Earth. go to .l'ools' 
1ab and sclccr ,GpS,

iii. 'l'hc 'GPS hnport' window appcars (Fig.l3).

iv. Sclcct both thc output options and click ,lmpor.t'.

v. 'l'hc data gcts translcrred on the Google l:)arth itsclf.

vi. 'l'he clata received on Googlc Eafth direclly can be
saved as kml files only.

Googt€ L r'::. . cf'5:-Port

l.riie: i !i i4:

iqn,,t iIr tt

.:''J'.tr,.:.l,iii:.

,, nd,;ort nlf tudii r/r 1;.cdr,,J ir4r I

Itig 13. Gl)S Irnporl dialoe box ofGoolle
Earth

1I. IIOW TO GIINI],RA'I'E KMI, !'ILI|S rROM GOOGI,II I,IAIII'II
i. 'l'o vicrv thc data o. Google liarth open thc softwarc, go to ,]rile' tab a'd click ,opcn..

ii. select the file type GPS (.gdb) and open the lo<;atior.r of the filc. The data that rvas
taken frorn the GPS device is shown on Google Earth (Fig 12).

iii. From the time slider tab, select the imagery with more clarity.
iv. it'aki'g the GPS waypoints and tracks as a reference, using the Acld polyg,on 'r'ab,

digitize thc rcquircd polygon.
v- l lT c propcrtics of thc new crcatcd polygon can bc cdited at this poirt only. click 'ok'

and thc polygon is savccl undcr thc 'Placcs' in thc sidcbar.
vi. Right click on rhe polygon created in the sidcbar and select 'savc I'lacc As', givc thc

filc namc, lor cxamplc 'FSI.kml' and click ,Savc'.

vii. lhese .kml files can be converted to feature class using GIS sotiwarcs such as
'ArcMap- 10'.

NO'|E: Befbrc transfcrring the points check for the default sctup ofthc softrvarc.



PROBABI,T] SOTJRCI'S OI.' URR'R AND RIJI,EVANT ISSUES IID(;AIIDIN(;CAPTURIN(; OF DA'IA

The proccss of taking coordinates
system involves series of steps and
Somc possiblc sourccs ol.cnor that
lollorvs:

on field fronr (ipS and translcrring it to thc computcr
if due car-e is not taken it may gcncrarc crroneous data.
can bc takcn account of'and rninimizcd in luturc arc as

Del'ault setup of thc Gps device: Trris can be a srruLce of crror itr (aking thcapproximale rocation of a poi*t as the datullr taken othcr t.a. was g4 in G[,S maylcad to coordinatcs sho'uving considcrabre shift r'ronr thc originat rocation rvhen seen onGoogle Liar.th.

Improper use of GpS devicc: This. includcs mishandling of. thc lock by uscr i.c.position of(iPS antcnua, data tal(en with lcss than thrce .ar""llit". 
"r".Ad'crsc weather conditions: 'rhese con<ritions arso atbct trata quality becausesatellite r-eceptiorr is very weak in bad weather.

wAAS: WAAS should bc disablcd bccausc it rcacrs to thc cotcction of inco.cctcoo'cli'ates, as the cpS location coordinatcs are received i'r.orn the contr.or stati'nsrather lhan satcllites.


