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FOREWORD

noitavresnoClioSerutlucirgAfotnemtrapeD.S.UehtrofdepolevedsawtnemucodsihT
Service’s Cartography & GIS Division (USDA SCS-CGIS) under reimbursable work unit VI1,

ADSUfo,notsiLdrahciRsawrotinoMlacinhceTehT".stnemecnahnESSARG-NEAF"deltitne
SCS-CGIS.

This work was performed by the Environmental Division (EN) of the U.S. Army Construction
fofeihCgnitcAsikavoNdrawdE.rD.)LRECASU(yrotarobaLhcraeseRgnireenignE

USACERL-EN, and William D. Goran is USACERL-EN Spatial Analysis Systems (SAS)
rotagitsevnIlapicnirPehtsaw,maeTSASs’NE-LRECASUfo,sedreGdivaD.redaeLmaeT

for this work unit. The USACERL Technical Editor was William Wolfe, Information Manage-
.ecffiOtnem

COL Everett Thomas is Commander and Director of USACERL, and Dr. L.R. Shaffer is
.rotceriDlacinhceT
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TIGID.V:LAUNAMGNIZITIGIDPAM0.4SSARG

1. INTRODUCTION

dnuorgkcaB.1.1

The Geographic Resources Analysis Support System (GRASS) is a public domain, image processing
latnemnorivnEehtnisrehcraeserybdepolevedyllanigiro)SIG(metsysnoitamrofnicihpargoegdna

Division of the U.S. Army Corps of Engineers Construction Engineering Research Laboratory
-oegtuptuodna,ezylana,etalupinam,tupniotdesusimetsysehT.LI,ngiapmahCni)NE-LRECASU(

graphic data by users in both military and nonmilitary and public and private agencies based in North
egakcaperawtfostnempolevedpamtsuborasitigid.v.dlrowehtfostraprehtodna,eporuE,aciremA

used for vector digitizing, editing, and labeling, and the conversion of vector data to raster format. This
egakcapgnizitigidpam,nevirdunem,evitcaretniylhgiha,tigid.vfoseitilibapacehtsliatedtnemucod

included among GRASS software.

Although most GRASS development has been conducted at USACERL, system integration, develop-
-yletavirpdnaylcilbupsuoremunybdemrofrepsitroppusdna,gniniart,noitubirtsid,gnitset,tnem

operated sites throughout the world. GRASS version 4.0 implemented significant additions and
otedamsnoitacfiidomstceflertnemucodsihT.edocgnimmargorpdnaseirarbilmetsysotsnoitacfiidom

GRASS version 4.0 map development programs.

evitcejbO.2.1

The objective of this work is to guide the user through the process of using v.digit to develop a GRASS
.esabatad

1.3. Approach

Current GRASS v.digit map development and data import/export functions are examined in this report.

epocS.4.1

This document discusses the 4.0-release version of the GRASS v.digit program, completed in the Sum-
erawtfos0.4-tsoprofetaruccanidnaetadfotuoeblliwtnemucodsihtfostnemeleemoS.1991forem

releases. Additionally, although it is planned that future releases of GRASS issued by USACERL and
ehT.0.4SSARGnisnoitcnuftnereffidtahwemosreffoyamyeht,lacitnedieblliwSCSADSUeht

functions described in this tutorial are those of the USACERL GRASS 4.0 release, available to all
.sresuSSARG
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refsnarTygolonhceTfoedoM.5.1

GRASS is being transferred to the field through the following mechanisms: training programs, a user
dnaymrAehttaserutcurtslanoitutitsni,noitatnemucodevisnetxe,srettelswen,retnectroppus

interagency levels, communication networks, and other forums.

-nahcemrefsnartygolonhcetrehtodna,noitatnemucod,seitilibapacmargorpSSARGnokcabdeefresU
isms is important to the development of the system. Users are encouraged to communicate such feed-

dnaskrowtennoitacinummoccinortcelegnitsixeaiv,LRECASUtaffatstnempolevedSSARGotkcab
via the GRASS Information Center at USACERL, P.O. Box 9005, Champaign, IL 61826-9005; phone

.lim.ymra.recec.orroz@gubssargliam-ero;2227-373-712xaf;0227-373-712
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TNEMPOLEVEDPAMROFSSARGGNISU.2

A great amount of information is stored on paper maps. Such data are useful when building a geo-
nacdedeenatadfoseititnauqegralehtgniganam,revewoh;esabatad)SIG(metsysnoitamrofnicihparg

be cumbersome. Map information can be more easily manipulated in digital form by a computer.
,rotcevfonoitcudorpehtsliatnetnempolevedpam,metsySnoitamrofnIcihpargoeGSSARGehtnihtiW

raster, and support files that are used within GRASS to represent map features. One way analog map
nahtiwserutaefpamtnavelergnicartyllaunamybsimroflatigidotnidetrevnocdnaderetnesiatad

electronic instrument called a digitizer. In GRASS version 4.0, the program used to conduct this
.tigid.vdellacsinoisrevnoc

The v.digit program is an interactive, menu driven, vector digitizing, labeling, and editing package.
oT.noissesgnizitigidelpmasahguorhtresuehtsediugdnasnoitpotigid.vehtsessucsidlaunamsihT

follow the examples in this manual, the user will need a workstation minimally consisting of a graphics
lanimret)bmud(IICSAnA.telbatgnizitigidadna,)esuom(ecivedgnitniopa,draobyekdnarotinom

with keyboard is optional for some hardware platforms, but is recommended so that the graphics moni-
rofnettirwneebevahsrevirdtigid.v,yltnerruC.noissesgnizitigidehtgnirudyalpsidotdetacidedsirot

Altek, Calcomp, GeoGraphics, Hitachi, Kurta, Numonics, and SummaGraphics digitizers. v.digit also
rednuyltnerrucsismargorpSSARGllaotecafretni-XnA.tnemnorivneswodniWXnanisetarepo

development.

It is assumed that the user is familiar with the UNIX environment, GRASS, and in particular with the
SSARGdna,semarfecnerefer,snoigercihpargoeg,sreyalpam,spamretsar,spamrotcevfostpecnoc

locations and mapsets. For a review of these concepts refer to An Introduction to GRASS 4 (Westervelt
.)1991,naroGdna

Experienced GRASS users should note that the map development modules used in GRASS 4.0 are
.stnemecnahnenoitcnufdnasnoitacfiidomronimemoshtiw,srossecederpriehtsaemasehtyllaitnesse

Program names incorporate the new prefix standard adopted for GRASS 4.0; see GRASS 4.0 Programs
smargorp0.4SSARG.emehcsgnimansihtfosisponysarof)1991,ragenirBdna,nitraM,tlevretseW(

used for map development include:

v.digit, v.import, v.support, v.in.ascii, v.out.ascii, and v.to.rast

,tlevretseW(launaMecnerefeRs’resU0.4SSARGehtniliatednidessucsiderasmargorpesehT
Shapiro, et al., 1991).
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GNIZITIGIDROFPAMAGNIRAPERP.3

Frequently, map data cannot be digitized directly from original source maps. Paper maps may contain
hcihwaidemelbatsnufognillewsdnagniknirhsesuacytidimuhdnataeH.sraetro,sesaerc,selknirw

can adversely affect the accuracy of the digital representation. Also, analog maps generally contain
-igideboteraserutaefpamtahwyltcaxewonktsumtsylanaehT.noitamrofnicitamehtfosepytynam

tized. To avoid confusion, the user may need to prepare a separate map or maps containing only those
afotnempoleveDehtniseussIcihpargotraCeeS.gnizitigiderofebesabatadehtottnavelerserutaef

Digital GRASS Database (Ruiz and Messersmith, 1990) for an explanation of how maps should be
dnanoitartsigerpamfonoissucsidarofrepapsihtfo1.5noitcesdna,gnizitigidrofderaperpylreporp

geo-referencing.

The following items should be considered before digitizing commences:

serutaefehthcihwno).cte,citsalp,ralymylbareferp(muidemelbatsaesU-
to be digitized have been rendered clearly and accurately.

.telbatgnizitigidehtotmuidemehterucesotepatgnitfardesU-
- Define a geographic region in a standard coordinate system

.reyalatadehtrof).cte,edutignol/edutital,MTU(
- On the medium, locate and mark at least four, and up to 10, coordinate pairs

.stniopnoitartsigerpamsadesuebot)gnihtroN,gnitsaE,.e.i(
- Define a reference frame, or "digitizing window," for the area.

.ecnereferrofelbaliavaaeraehtfopamrehtonaevaH-

Affix the map securely to the digitizing surface with drafting tape, making sure that all portions of the
-rucgnizitigidehtfohcaerehtnihtiwdnadraobehtfoaera"evitca"ehtnihtiwllafdezitigidebotpam

sor. The active area refers to that portion of the tablet in which digitized points can be collected.
).stnioptcelloctonlliwrosrucehterehwsegderiehtraen,aera"daed"ro,reffubaevahsrezitigidtsoM(

By placing the map to be digitized near the center of the board, this problem can be avoided. For
otevahyampameht,telbatgnizitigidehtfoaeraevitcaehtdnoyebdnetxetahtspamegralylemertxe

be digitized in pieces; the user must provide a set of map registration points for each map piece. The
.draobehtfosedisdnamottobehtotlellarapyletamixorppasedisehthtiwnwoddepatebdluohspam

Most digitizing programs, including v.digit, have transformation algorithms that will adjust for small
eraspamehtfi,revewoH.setanidroocdraobdnasetanidroocpamehtneewtebnoitartsigernisnoitaived

severely skewed on the board, then inaccuracies with registration and subsequent collection of point
.ruccolliwsetanidrooc
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ROSRUCGNIZITIGIDEHTDNAESUOMEHTGNISU.4

Many v.digit options make use of a pointing device (mouse). A mouse usually has three buttons: left,
sinottubelddimehtfoesu,sesacesehtni;snottubowtylnoevahyamecimemoS(.thgirdna,retnec

usually emulated by pressing the left, then right, mouse buttons in quick succession.) Once the mouse is
.neercsrotinomcihpargehtnoretniopafotnemevomotsdnopserrocesuomehtfotnemevom,detavitca

In v.digit, the pointer appears as a movable box or an arrow depending on the function specified by the
.rotinomehtnonwohsaeranaenfiedotrotcejbonayfitnediotdesusiesuomehtfotnemevoM.resu

Most v.digit operations using the mouse follow a left-right sequence for first choosing, and second,
.esuomehtfoesustrobarosdnenottubelddimeht,snoitcnuftsomnI.snoitcnufehtgnitpecca

Digitizing is the process of converting analog map data into digital form by tracing the desired features
tnerapsnartafostsisnocrosrucehT".kcup"asaotderrefersemitemos,rosrucrezitigidahtiw

viewfinder or "sight" and a pad containing a set of buttons or keys. Generally, the sight is a clear plas-
syekehT.desopmirepuseraselcriccirtnecnocrosenilgnitcesretniralucidneprepowthcihwnosnelcit

are labeled with letters and/or numbers that correspond to various functions within the digitizing pro-
oterutaefetairporppaehttegratot,epocseflirahtiwsahcum,thgisehthguorhtskoolresuehT.marg

be digitized, and presses the keys to execute the appropriate digitizing function.



-01-

tigid.vGNIRETNE.5

To use v.digit, the user must be in GRASS 4.0 and have entered the proper LOCATION, MAPSET, and
smretesehtfonoitanalpxellufadnaerudecorppu-tratsehthtiwpleH.krowothcihwniESABATAD

are available in the GRASS 4.0 User’s Reference Manual (Westervelt, Shapiro, et al., 1991).

.wolebenoehtotralimistpmorptluafedSSARGaseesresueht,tespamreporpehtniecnO

_____________________________________________

>erehwemos<noitacoLni>resussarg<tespaM
GRASS 4.0 >

_____________________________________________





 






:dnammocehtgniretneybmargorptigid.vehtetaitini,tpmorpehtretfA

____________

tigid.v
____________




 





,.e.i(SREZITIGIDELBALIAVAehtfotsilasitigid.vgniretnenopuraeppaotegassemtsrfiehT
those for which device drivers have been installed on the system). See the sample screen below.

_______________________________________________________________________________________

Available Digitizers

Name: Description:

rezitigidemcAemca]1[
[2] none Run digit without the digitizer.

wolebstekcarbnirezitigidesuotnrutertiH
or type in number or name of other digitizer.

Select digitizer [none] : 1

Selected digitizer is: acme
_______________________________________________________________________________________


















 



















snoitarepomargorptsoM.draobgnizitigidafoesutuohtiwrohtiwrehtiesetarepomargorptigid.vehT
are the same in both modes; in the latter case the mouse then serves as the default digitizing instrument.

]2[noitpoehtgnitcelesybdraobgnizitigidehttuohtiwmargorpehtgnisufonoitpoehtsahresuehT
none. However, for the purposes of this manual, the user should start by working with a digitizing

--)dnarb"emca"suoititcfieht,ereh(tpmorpehttarezitigidetairporppaehtrofrebmunehtretnE.telbat
more than one digitizer may be available for selection. If a digitizer has been previously used, it is

.nursitigid.vemittxenstekcarbehtnidemansraeppadnanoitpotluafedehtsadevas

Next, the user is prompted for the name of the VECTOR map to be used during the current digitizing
emanehtfI.elfignitsixenayfidomotroelfiwenaetaercotnoitpoehtsahresuehT.noisses

specified is not found among the existing files, the program assumes that the user wants to create a new
.detaercsitsetelfieht,elpmaxegniwollofehtnI.emanelfiwenehtfonoitamrfinocrofsksadnaelfi
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_______________________________________________________________________________________

Enter the name of a map to work with.
ti,tsixeydaerlatonseodtahtderetnesiemanfI

will be created at this time.

DIGIT FILENAME
Enter ’list’ for a list of existing digit files

tseuqerlecnacotNRUTERtiH
> test

<test>
You requested to create new file: ’test’. Is this correct? (y/n) [n] y

_______________________________________________________________________________________

































-idroocs’NOITACOLtnerrucehtnidecnerefer-oegsinesohcelfirotcevehtfideksatxensiresuehT
nate system. In this manual, the Universal Transverse Mercator (UTM) is used as the sample coordi-

.metsysetan

_______________________________________________________________________________________

.MTUsitespamtnerruC
Is this map in UTM meters? (y/n) [y] y

uoYknahT

Creating a new vector file

_______________________________________________________________________________________

















.enalPetatSdna,edutignol-edutital,)y,x(yrartibranaedulcnidesuebnactahtsmetsysetanidroocrehtO
In general, GRASS does not currently permit the user to mix data stored in different coordinate systems

elgnisanihtiwatadelbaneodsmargorpSSARGrehto,revewoH.yrotceridNOTACOLelgnisarednu
LOCATION to be converted to and from various coordinate systems (e.g., v.transform, etc.). In

s’resuehtrofdefiicepsyllanigiroenoehtnahtrehtometsysetanidroocasesoohcresuehtfi,tigid.v
current GRASS LOCATION, the program responds with the following warning message and automati-

:tpmorpSSARGehtotsnruteryllac

________________________________________________________

.stinupamgniximtroppusyltnerructonseodSSARG,yrroS

________________________________________________________




 





ebotsdeennoitamrofsnartetanidroocfoepytemosneht,emasehttonerasmetsysetanidroocehtfI
performed. The user should be aware of the coordinate systems of the maps being considered. Refer to

-sysetanidroocpamfonoissucsidarof0991,htimsresseMdnaziuRotdnapleh.gmargorpSSARGeht
tems, projections, and data conversions.

:sraeppaneercstxenehT
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_______________________________________________________________________________________
Provide the following information:

Your organization US Army Const. Eng. Rsch. Lab
___________________)ry,nom(etadsyadoT

Your name ___________________
Map’s name ________________________________________

__________etads’paM
Map’s scale ________
Other info _________________________________________________________

____enoZ
West edge of area 590000______
South edge of area 4941000______
East edge of area 609000______
North edge of area 4928000______

AFTER COMPLETING ALL ANSWERS, HIT <ESC> TO CONTINUE _______________________________________________________________________________________







































larevessniatnocyllaitinireyaldetaercylwenA.elfirotcevehttuobanoitamrofnisniatnocneercssihT
blank lines. The coordinates on this page define a "digitizing region"; they are automatically entered

ehtroftespamTNENAMREPehtnisetanidroocnoigertluafedehtmorfdeviredyllanigiroeradna
present LOCATION. The user can find the default region coordinates by executing the GRASS com-

tahterusekamotluferacebdluohsresuehT.margorptigid.vehtgniretneotroirppd-noiger.gdnam
this region incorporates the area of the new vector file; generally, the default is more than adequately

tonlliwtitubnoigertluafedehtfoedistuodezitigidebnacyllacisyhpatadtaht,ootrebmemeR.egral
be visible to the user unless the region is expanded to include it. A sample screen with the categories

:neercsehtdnuoraevomotyeknruteR/retnEehtesu;wolebdetneserpsinidellfi

_______________________________________________________________________________________
:noitamrofnigniwollofehtedivorP

Your organization USA-CERL
Todays date (mon,yr) 7/04/91
Your name U.D. Grassuser
Map’s name Test for v.digit
Map’s date 1991
Map’s scale 1:24000
Other info USGS topo, 1 of 2
Zone 13
West edge of area 590000.00
South edge of area 4941000.00
East edge of area 609000.00
North edge of area 4928000.00

AFTER COMPLETING ALL ANSWERS, HIT <ESC> TO CONTINUE _______________________________________________________________________________________







































-igidehteunitnocotyek>EPACSE<ehtsserp,neercssihtnonoitamrofnitnavelerehtnignipytretfA
tizing session.
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:sraeppaegassemgniwollofehT

_______________________________________________________________________________________
]y[?eunitnocewllahS

Writing plus file . . . _______________________________________________________________________________________











sielfisulp_gidatahtsnaem"...elfisulpgnitirW"gnirtsehT.eunitnocotyeknruteR/retnEehtsserP
being created for the new vector file. This file pertains to the spatial topology of the vector data to be

sulp_gideht,detaercecnO.metsysetanidroocetairporppaehtotatadrotcevehtsecnereferdnadetaerc
files are not directly modifiable unless the vector file is changed using other options (e.g., v.support).

ylpmisro("on"gnirewsnA.nesohcsielfirotcevdetaercylsuoiverpafiraeppatonseodegassemsihT
"n") at this time exits the user from v.digit. However, the header information entered at the beginning

.devaseblliwnoissestnerrucehtfo

5.1. REGISTERING THE MAP

The next step is to geo-reference the map to a particular geographic coordinate system (i.e., to the coor-
-sigerfoseiresagnitcelesybenodsisihT.)MTU,ereh--resuehtybdefiicepsylsuoiverpmetsysetanid

tration points, a convenient source of which is the intersection of UTM grid lines. Some U.S. Geologi-
-latsni)AMD(ycnegAgnippaMesnefeDtsomdna)elacs00042:1(steehsdauq’5.7)SGSU(yevruSlac

lation maps (1:50000 scale) have these grids inscribed on them. However, most USGS quads only have
aesuotsahresueht,esacrettalehtnI.pamehtforedrobehtgnoladetacramedskcitdirgMTUeht

straightedge and pencil to carefully draw in the grid intersection for each point. Sometimes the analyst
nahtsselfospamro,detneserpersidirgetanidroocyrartibraonhcihwnipamahtiwdetnorfnocsi

superior quality (such as a photocopy or blue-line drawing). In such cases, the analyst may have to
,.g.e(pam"doog"ehtotpam"dab"ehtgniretsiger-ssorcybspamrehtomorfstniopnoitartsigerevired

using obvious physical features visible on both maps such as road intersections, bench marks, etc.).
sevlovninetfossecorpnoitartsigereht;rovaednegnitartsurfdnasuoidetaebnacsiht,yasotsseldeeN

more than a little bit of ingenuity and persistence on the part of the analyst.

elfiemassihthtiwstniopnoitartsigerfoelfia,erofebSSARGninodekrowneebsahelfirotcevsihtfI
name will already have been created and be stored in the reg directory in the mapset of the user who

sesseccayllacitamotuamargorpeht,elfignitsixenafoemanehtsefiicepsresuehtfI.elfiehtdetaerc
the registration points that were used in the last digitizing session. The user may use these same regis-

nwohssa,noissestnerrucehtnistniopwenyletelpmocesoohcro,senolanoitiddadda,stniopnoitart
below. See Ruiz and Messersmith, 1990, for a more detailed discussion of registration points. (If this

).egassemgniwollofehteesTONlliwresueht,elfiwenasi

_______________________________________________________________________________________

?)n/y(noissestsalmorfstniopderetsigerfotesesU

_______________________________________________________________________________________






 







pamehtretsigerotnretnero,noissessuoiverpehtnisastniopnoitartsigeremasehtesuotyretnE
using new points. The following screen appears:
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| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
||

| MAP REGI STRATION POINTS |
||

| En t e r 4 - 10 po i n t s : po i n t s r e g i s t e r e d 0 |
||

| Po i n t # X c oo r d Y c oo r d |
||

| 1 590000 . 00___ 4915000 . 00__ |
|__00.0007294___00.0000952|

| 3 599000 . 00___ 4927000 . 00__ |
|__00.0005194___00.0009954|

| 5 0 . 00________ 0 . 00________ |
|________00.0________00.06|

| 7 0 . 00________ 0 . 00________ |
|________00.0________00.08|

| 9 0 . 00________ 0 . 00________ |
|________00.0________00.001|

| |
|.tesetanidroocaeteledot0.0retnE|

| Tho s e ma r ke d by ’ * ’ a r e r e g i s t e r e d . |
||

| AFTER COMPLETING ALL ANSWERS , HI T <ESC> TO CONTINUE |
|)LECNACOT>C-lrtC<RO(|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

.draobyekehtgnisutniopnoitartsigerhcaerofsetanidrooc)y,x(ehtniepyt,pamehtmorfgnidaeR
Move through the list (alternate x,y pairs) by entering <RETURN>. Remember, in most cases X refers

ebstniopruoftsaeltatahtseriuqertigid.v.SGNIHTRON]MTU[otYdnaSGNITSAE]MTU[ot
registered; ten points are the most that may be entered. It is a good practice to enter as many registra-

-borpycaruccafoesuacebdetanimileebotevahylbaborplliwstniopemosecniselbissopsastniopnoit
lems. These points are used to construct a surface grid system for the map. The points should be dis-

stniopgnisoohcybdesuacebnactahtsrorreycaruccagniyfilpmadiovaotpamehttuohguorhtdetubirt
clustered closely together over a relatively small (and perhaps unrepresentative) section of the map area

.deretsigergnieb

Also, it is convenient to enter the coordinates in some order; again, each analyst will have his/her own
tniopnoitartsigerehtfosetanidroocehtgniretneybnigeb,elpmaxeroF.sksatesehtgnitucexerofelyts

nearest the lower left (usually southwest) corner of the map, and continue entering points in a clockwise
’5.7SGSUa,ecitcarpnommocsisa,elpmaxesihtnI.deretneerasetanidroocehtfollalitnunoitcerid

quad sheet has been used to select the registration points. Only four registration points are used in this
ehtottfelrewolehtmorfsriapetanidrooc)y,x(MTUehtfonoitceridehtninoissergorpehtetoN.esac

lower right corner of the map.

Once the user has finished entering the coordinates of the registration points, and double-checked them
tcurtsnocotdesuebnacstniopruoftsrfiesehT.eunitnocotyek>EPACSE<ehtsserp,srorregnipytrof

a map neatline. See section 13 (The Toolbox Menu) for a discussion of this feature. The next screen
:sraeppa
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| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|RETSIGEROTSTNIOP|

| |
|)Y(GNIHTRON)X(GNITSAETNIOP|

| - > 1 . 590000 . 00 4915000 . 00 |
|00.000729400.000095.2|

| 3 . 599000 . 00 4927000 . 00 |
|00.000519400.000995.4|

| |
||

| Numbe r o f po i n t s : 4 , Po i n t s r e g i s t e r e d : 0 |
||

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|TUPNIROFROSRUCREZITIGIDGNISU|

| |
|stnioperomdda->3<yeKtniopretsiger->0<yeK|

| Ke y<1> - s k i p po i n t Ke y<4> - a c c e p t r e s i dua l s |
|tniopretsigernu->2<yeK|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

-igidfodnarbehtnognidnepeD.stniopnoitartsigerehthtiwlaedhcihwsnoitposyalpsidneercssihT
tizer used, the screen may look slightly different than shown above. The numbers in brackets at the

.rosrucrezitigidehtnosnottubrosyekderebmunotreferneercsehtfomottob

To register a point, locate the button labeled "<0>" on the cursor. Sight the cross-hair of the cursor
sraeppa)*(ksiretsana,deretsigersitniophcaesA.">0<"sserpdnaderetsigerebottnioptsrfiehtrevo

to the left of it. The program also emits an audible "BEEP" to let the user know the point has been
no">1<"retnE.tnioptxenehtotsdeecorpyllacitamotuatigid.v,deretsigersitniopaecnO.detcelloc

the cursor to skip any point. If a mistake has occurred, you can press "<2>" to unregister inaccurate
noitartsigereromfI.rehtegotlanoitaredisnocmorfdevomerroderetsigererebnacyehttahtosstniop

points are needed, choose "<3>" and type in the coordinates of the additional points.

edisthgirehtnosraeppa)SLAUDISER(nmulochtruofa,deretsigersistniopruoffomuminimaecnO
of the screen listing the residual error associated with each point:
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| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|RETSIGEROTSTNIOP|

| |
|SLAUDISER)Y(GNIHTRON)X(GNITSAETNIOP|

| - > * 1 . 590000 . 00 4915000 . 00 1 . 79 |
|97.100.000729400.000095.2*|

| * 3 . 599000 . 00 4927000 . 00 1 . 79 |
|97.100.000519400.000995.4*|

| |
||

| Numbe r o f po i n t s : 4 , Po i n t s r e g i s t e r e d : 4 |
|763497.1:egarevanaemlaudiseR|

| |
||

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|TUPNIROFROSRUCREZITIGIDGNISU|

| |
|stnioperomdda->3<yeKtniopretsiger->0<yeK|

| Ke y<1> - s k i p po i n t Ke y<4> - a c c e p t r e s i dua l s |
|tniopretsigernu->2<yeK|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

otnoitalernitniopnoitartsigerhcaefoycaruccaehtsetacidnitahterusaemlacitsitatsasilaudiserehT
the others. In this case, the units are expressed as the number of meters of deviation. The magnitude

,htimsresseMdnaziuR(.dezitigidgniebpamehtfoelacslanigiroehtnodesabsirorrelaudiserehtfo
1990 gives a more detailed explanation.) For example, as a general rule of thumb, for a standard USGS

nahtsselyllaedidna9nahtsselebdluohsyllamronlaudiserllarevoeht,)elacs00042:1(teehsdauq’5.7
3. (Ruiz and Messersmith, 1990 also gives other examples and a more extended discussion of residu-

slaudiseR.detsilslaudiserrehtoehtfosregetniowtnihtiwllafdluohslaudiserlaudividnihcaE).sla
can often be lowered by re-registering points ("<0>"), by eliminating specific points ("<2>"), or by

sA(.eunitnocot">4<"esoohc,yrotcafsitasraeppaslaudiserehtecnO.)">3<"(stniopwengnidda
explained above, the selected points are saved in a file and can be used to re-register the map in a sub-

:sraeppaneercsgniwollofehT).noissesgnizitigidtneuqes
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| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
||

| |
|.tcerrocsinoitartsigerpamehttahtyfirevotdesusineercssihT|

| Che c k known po i n t s on t he ma p wi t h t he d i g i t i z e r a nd c ompa r e t hem |
|.neercssihtfomottobehttasetanidroocehthtiw|

| |
||

| |
||

| |
||

| |
||

| |
|---------------------------------------------------------------------------|

| CHECK MAP : Ke y ’ 0 ’ t o p r e s e r ve po i n t ; Any o t he r Ke y t o c on t i nue |
||

| Coo r d i na t e s : X - Cu r r e n t - Y X - Sa ve d - Y |
|00.000.063.28029476.1825950|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

-roocecafruseritnenatcurtsnocotdetpeccadnatupnisahresuehtstniopnoitartsigerehtsesuSSARG
dinate system for the user’s map. (It "registers" the map’s surface coordinates to the digitizing tablet’s

noitartsigeresehtnodesabgnicnerefer-oegehtfoycaruccaehttsetnacresuehT).setanidroocecafrus
points by using the screen function shown directly above. The user points to sites with user-known

esehtotgnidnopserrocsetanidroocrezitigidehtsetondna,pamrepapehtnosetanidrooccihpargoeg
points listed in the "Current" column, above; the user-known map coordinates should approximate the

devomsirosrucrezitigidehtsatahtetoN.nmuloc"tnerruC"ehtnidetsilseulavetanidroocdetupmoc
the coordinates under the "Current" heading constantly change. Pressing "<0>" temporarily freezes the

-retsigernehwlufesueboslayamnoitposihT.niagadesserpsiyekehtlitnutnioptahtfosetanidrooc
ing two maps to one another, such as a quad sheet and a photocopy without coordinates. The locations

sadesuyltneuqesbusdnateehsdauqehtnodetniopnipebnacypocotohpehtnoserutaefelbafiitnedifo
registration points for the photocopy version. (Unfortunately, the coordinates will have to be written

">0<"nahtrehtoyekynagnisserP).elfiaotyltceridmehtevasotelbissoptonsitiecnisnwod
proceeds to the next command screen.

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|TUPNIROFROSRUCREZITIGIDGNISU|

| Ke y ’ 0 ’ f o r YES : Ke y ’ 1 ’ f o r NO |
||

| I f s a t i s fie d wi t h t he r e g i s t r a t i on , e n t e r ’ y ’ , e l s e ’ n ’ |
||

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

ehtfoenognisuybdnopserotdnayrotcafsitassinoitartsigerehttahtyfirevotresuehtsksaneercssihT
designated cursor keys. Pressing "<1>" sends the user back to the registration screen, and "<0>"

.deretneerewtahtstniopehtstpecca

5.2. DEFINING THE WORKING WINDOW

At this point, the user has entered v.digit, registered the map, and is almost ready to begin digitizing.
srehtorosetanidroocnoigertluafedehtybdenfied(reilraedetaercsawtaht"noigergnizitigid"ehT

typed in the dig file header entered by the user just after entering v.digit) is probably too large an area
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in which to work comfortably. The user now defines a "working window" as a subset of the "digitizing
degnahcebnacsretemarapehtdna,neercscihpargehtnodeyalpsidaeraehtotsmrofnocsihT".noiger

repeatedly throughout the v.digit session (e.g., using the Zoom or Window Menus). The working win-
stsixetI.tigid.vstixeresuehtretfadevastisiron,margorpSSARGrehtoynatceffatonseodwod

only to provide graphic reference and to display small areas in which the user is focusing work.

dna",noigertluafed"",wodniwgnikrow"",noigergnizitigid"ehtneewtebsecnereffidehtgnidnatsrednU
"current region" is important. If necessary, review these concepts before continuing (see, for example,

.)margorppleh.g0.4SSARGehthguorhtdesseccasnoitanalpxe

Use the digitizer cursor to pick two points on the map diagonal from each other to define the "working
niraeppasneercsdnammocowttxenehT.egamipamehtforetemirepehtedistuoylthgils"wodniw

succession. For example, choose the lower-left (southwest) and upper-right (northeast) corners of the
.aera

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|.wodniwscihpargfosrenrocyfitnedI|

| Loc a t e d i g i t i z e r c u r s o r on one c o r ne r o f de s i r e d wi ndow. |
|>YEK<rezitigidynatihnehT|

| |
|---------------------------------------------------------------------------|

When a KEY is depressed, the user hears a BEEP confirming the selection.

|---------------------------------------------------------------------------|
| |

|.wodniwderisedforenroclanogaidnorosrucrezitigidecalpwoN|
| The n h i t a ny d i g i t i z e r <KEY> |

||
| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

tigid.vehtotnisretnemargorpehtdna,dettimesiPEEBrehtona,tniopdnocesehtgnisoohcretfA
menu.
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UNEMNIAMEHT.6

After the "working window" is selected, the v.digit program enters the Main Menu. The Main Menu
.noitacfiidomdnayrtneatadrotcevotgniniatrepsnoitcnufllarofunemtixednayrtneehtsasevres

The layout of the Main Menu screen appears below:

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|uneMniaM0.4noisreVTIGID-SSARG|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|DEZITIGIDTNUOMA|NOITAMROFNIPAM|

| Name : Te s t , v . d i g i t ma nua l | # L i ne s : 0 |
|0:segdeaerA#|00042:elacS|

| Pe r s on : U. D. Gr a s s u s e r | # S i t e s : 0 |
|--------------|.ni0030.0:hserhT.giD|

| Ma p Th r e s h . : 18 . 290 me t e r s | To t a l po i n t s : 0 |
|||

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
||:SNOITPO|

| | |
||delbanE:rezitigiD|

| | |
|||

| | |
|-----------------------------------------------------------------------------|

| Di g i t i z e Ed i t La be l Cu s t omi z e Too l box Wi ndow He l p Zoom Qu i t * ! ˆ |
||

| GLOBAL MENU: P r e s s fi r s t l e t t e r o f de s i r e d c omma nd . [Uppe r Ca s e On l y ] |
|-----------------------------------------------------------------------------|

6.1. MAIN MENU OPTIONS

v.digit is composed of a hierarchy of menus, each of which is composed of a number of fields describ-
fonoisrevehtsyalpsid,DLEIFELTITehtro,dlefipotehT.snoitpodnasnoitcnufunemehtgni

GRASS-DIGIT being used and the name of the currently selected menu.

nopuresuehtybnidepytnoitamrofniredaehehtmorfdetcartxesidlefiNOITAMROFNIPAMehT
first entering the digitizing session. It provides a quick reference to the user and also provides the

narofuneMezimotsuCehtees(detcelesyltnerrucsdlohserhtpamdnagnizitigidehtfosutatstnerruc
explanation of what the thresholds mean). This field appears only on the Main Menu.

,enil,.e.i(erutaeffoepythcaefotnuomaehtfosutatsehtswohsdlefiDEZITIGIDTNUOMAehT
area, or site) that has been digitized and the total number of points comprising these features. This field

.sunemezitigiDdnaniaMehtnoylnosraeppa

The OPTIONS field lists the functions available to the user in any given menu. In the Main Menu, it
-igidonfI.delbanesitahtrezitigidehtsiti,ereh;desugniebecivedgnizitigidehtfosutatsehtswohs

tizer had been selected for use, this field would state: Digitizer: Disabled (see the Customize Menu
.)ecivedgnizitigidehtelggototwohnosnoitpo

The GLOBAL MENU (bottom field) shows the other menus available to the user through the currently
REPPU(retteltsrfiehtnignipytybunemetanretlanatcelesotDRAOBYEKehtesU.unemdetceles

CASE). Global Menu options may be chosen only when they appear on the current menu page. Only
ehttadlefiuneMlabolGehtnigniraeppasnoitpoxiS.emitnevigynataesurofelbaliavasiunemeno

bottom of the Main Menu refer to specific sub-menus: Digitize, Edit, Label, Customize, Toolbox, and
.wodniW
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:semanunemtoneratahtsnoitpolabolguneMniaMxiseraerehT

Zoom allows the user to zoom or pan over the vector layer. Since this is a significant function,
.noitcesetarapesanidessucsidsiti,revewoh

Help displays menu-specific interactive help to the user.

detelpmockrowynasevasyllacitamotuadnanoissestigid.vtnerrucehtmorfresuehtstixetiuQ
during this time. This option is available only from the Main Menu.

.neercslanimretehtsehserfer,"*",ksiretsaehT

The exclamation sign (or bang), "!", refreshes the graphic screen. When executed, the following
:dlefilabolgehtnisraeppaegassem

_________________________________________
.neercSehtgnittolpeR.tiaW

. . . Press <ESC> key to stop redraw _________________________________________





yek>EPACSE<ehtgnisserP.nwarderebotnigeblliwsenildezitigidynadna,desaresineercsehT
stops the redraw at that point, and allows the user to use other options. This is especially useful for

eritneehtroftiawottneinevnocniebdluowtierehwsrehtoro,senilruotnoc,sliossahcusselfiegral
file to redisplay.

The carat, "ˆ", is used to unlock the monitor when changing (back and front) between the digitizing
taracehtgnisserp,pukcoldluohsrotinomehtfI.snoitatskrowNUSnoswodniw)llehs(dna)cihparg(

several times should release it. This feature also works on X terminals.

.unemynamorfelbaliavaera,"ˆ"dna,"!","*",pleH

Before actually entering D to digitize, try moving through the other menus. Notice that the global
.uneMniaMehtnielbaliavasenoehtnahttnereffidylthgilseraunembushcaenihtiwelbaliavasnoitpo

To reiterate, remember that typing the first letter of any of the available options causes the current
,erutcurtsnoitpodnaunemehthtiwelbatrofmocnehW.noitpowenehthtiwdecalperebotnoitpo

proceed to the next section.
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UNEMEZITIGIDEHT.7

The Digitize Menu is where the actual input of vector data occurs. It is accessible from the Main, Edit,
,tupniatadrofrosrucgnizitigidehtfoesuehtebircsedtsrfisnoitcesgniwollofehT.sunemlebaLdna

followed by use of the mouse (see also the Customize Menu in section 10). The screen layout of the
:wolebnwohssisretemaraptluafedehthtiwuneMezitigiD

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|uneMezitigiD0.4noisreVTIGID-SSARG|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|DEZITIGIDTNUOMA|rezitigidEMCA|

| Cu r s o r ke y s : | # L i ne s : 0 |
|0:segdeaerA#|tniopezitigid>0<|

| <1> qu i t d i g i t i z i ng | # S i t e s 0 |
|--------------|rotinometadpu>2<|

| <3> t ogg l e po i n t / s t r e am mode | To t a l po i n t s : 0 |
|-----------------------------------------------------------------------------|

| Di g i t i z e op t i on s : | CURRENT DIGI TI ZER PARAMS . |
|||

| < s pa c e> Di g i t i z e | |
|EPYTEDOM|EDOMelggoT-m|

| t - Togg l e TYPE | po i n t l i ne |
|<EGDEAERA><MAERTS>|lebaLotuA-l|

| q - Qu i t t o ma i n me nu | s i t e |
|||

| | Au t oLa be l : DI SABLED |
|-----------------------------------------------------------------------------|

| Ed i t La be l Cu s t omi z e Too l box Wi ndow He l p Zoom * ! ˆ |
||

| GLOBAL MENU: P r e s s fi r s t l e t t e r o f de s i r e d c omma nd . [Uppe r Ca s e On l y ] |
|-----------------------------------------------------------------------------|

7.1. DIGITIZE MENU FIELDS AND OPTIONS

The menu has four display fields, which provide the user reference information, function options, and
,detcelessirezitigidroesuomehtrehtehwsefiitnedidlefiTFELREPPUehT.snoitcurtsnievitcaretni

and if the latter, the brand of digitizer being used (here the fictitious "ACME digitizer"). It also
yekgnidnopserrocehtotsreferstekcarbnihtiwrebmunhcaE.snoitcnufrosrucrezitigidehtsebircsed

on the cursor:

tnioPezitigiD>0<
Activates the digitizer for the collection of points.

gnizitigiDtiuQ>1<
Terminates the collection of points.

rotinoMetadpU>2<
When digitizing in STREAM mode, points are continuously collected until the user quits digitiz-

scihpargehtnoraeppatonseoddezitigidgniebrotcevehtdna,edomTNIOPotselggotrogni
display monitor until the user has quit digitizing. This key temporarily suspends the collection of

ehtotpurotinomyalpsidscihpargehtnonwardenilehtsyalpsiddnagnizitigidgnirudstniop
point last digitized. (See the discussion of point and stream modes below and on the following

).egap
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edoMmaertS/tnioPelggoT>3<
Allows the user to switch between POINT and STREAM modes without having to interrupt digi-

eromfognizitigid"yfl-eht-no"roflufesusinoitcnufsihT.draobyekehtothctiwsdnagnizit
complex features having a combination of straight and curvilinear segments.

,saera,senilforebmunehtotsrefertI".DEZITIGIDTNUOMA"deltitnesidlefiTHGIRREPPUehT
and sites digitized (see below), and the number of points used to represent these objects based on the

.)21dna01snoitcesnidebircsedsuneMyalpsiD/ezimotsuCehtees(defiicepssdlohserhtgnizitigid
These numbers are continually updated to reflect changes in the features that have been digitized.

-igidehtfosutatsehtsyalpsid"SMARAPREZITIGIDTNERRUC"deltitnedlefiTHGIRREWOLehT
tizing parameters. Digitizing can occur either in POINT or STREAM mode (see below). Features are

eratesyltnerrucsretemarapehT.)wolebees(ETISro,EGDEAERA,ENILasarehtiedetneserper
CAPITALIZED and bracketed (> <). The default parameters, shown here, are ">STREAM<" mode and

serutaefrofeulavyrogetacayficepsotresuehtswollaretemarap":lebaLotuA"ehT.epyt"<AERA>"
at the time they are being digitized (see below), thus eliminating the need to enter the Label Menu

.9noitcesnidebircsed

The LOWER LEFT field entitled "DIGITIZE OPTIONS" contains the following functions:

ezitigiD>ecaps<
Pressing the <SPACE BAR> on the keyboard activates the digitizer to start the collection of

.stniop

m - Toggle MODE

Selects between the two modes of collecting points during digitizing: STREAM or POINT.

-rucehtnoyek>0<ehtsehsupresuehtnehwylnostniopstcellocrezitigideht,edomTNIOPnI
sor, that is, individually, one point at a time. Point mode is used for digitizing straight lines and

tienfiedyletaruccaotstniopforebmunllamsaylnoseriuqerepahsehterehwserutaefelpmis
(i.e., straight roads or boundaries, section lines, site loci, etc.).

ehtsastniopstcellocyllaunitnocrezitigideht,desserpedsiyek>0<ehtecno,edomMAERTSnI
cursor is moved. Stream mode is used when digitizing curves, complex lines, and other features

.).cte,smaerts,snogyloplios(liatederutpacotdedeensistniopfonoitcelloctneuqerferehw

t - Toggle TYPE

Selects between the three types of features that can be digitized: LINE, AREA EDGE, or SITE.
otderiuqerliatedfolevelehtnoeergaot)s(rosivrepusreh/sihdnatsylanaehtfonoisicedehtsitI

most accurately depict the feature in question.

A LINE is a two-dimensional feature that joins two points together. Features such as roads and
.senilsadetneserperyllausuerasmaerts

An AREA EDGE is a line feature that defines a perimeter, border, or common boundary with
.segdeaerasadezitigiderasnogylopliosekilserutaeF.saerarehto

A SITE is used to represent a point locus. Examples may include features such as archaeological
.cte,stniopgnirfiyrellitra,snoitacolseicepsderegnadne,setis

l - Auto Label

Toggles between the method of labeling to be used. The default is DISABLED (OFF) and the
NOdenrutnehW.)9noitcesees(uneMlebaLehtgnisudelebalebyltneuqesbustsumserutaef

the user can specify the category value for line features while they are being digitized. The auto
-IGIDTNERRUCrednuuneMezitigiDniaMehtnonwohssi)FFOroNO(sutatsdohtemlebal

TIZER PARAMETERS.

uneMniaMottiuQ-q

Returns to the Main Menu.
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ERUDECORPGNIZITIGIDEHT.2.7

The digitizing procedure varies depending on the kind of feature being digitized. There are five possi-
,EGDEAERA/TNIOP,ENIL/TNIOP,ETIS/TNIOP:sretemarapgnizitigidfosnoitanibmocelb

STREAM/LINE, and STREAM/AREA EDGE. Logically, since a point represents only a singular
,neercscihpargehtnoseuclausivehthtiwgnolA.edomMAERTSehthtiwdesuebtondluowti,sucol

v.digit also warns the user with an audible BEEP when further action must be taken. Once the
afostniopynamwohswohsdlefiuneMlabolGeht,desserpedsidraobyekehtno>RABECAPS<

feature have been collected, and the UTM coordinates for each respective point. In STREAM mode
stnemmocetoned)][(stekcarb,selpmaxegniwollofehtnI.yldiparylevitalerybyflsetanidrooceseht

that do not appear on screen.

EDOMTNIOP.1.2.7

In POINT mode, SITE type, data collection begins as soon as <0> is pressed. The sequence is:
__________________________________

<space bar> [activate digitizer]
]etisehtezitigid[>0<

<1> [end]
]etistxentaeper[

<1> [exit]

__________________________________

















:sdlefigniwollofehtybdecalpererasdlefiuneMezitigiDlanigiroehT

_________________________________

gnizitigidetiS

_________________________________
gnihtroNgnitsaEstnioP#

0 0.00 0.00

edomTNIOP

_________________________________










 











-lofehtdna,yldiparyrevybhsaflsetanidroocgnihtroNdnagnitsaEeht,desserpedsiyek>0<ehtnehW
lowing query appears:

_______________________________________

TUPNIROFROSRUCREZITIGIDGNISU
Key ’0’ for YES : Key ’1’ for NO

dedeensedonwen1:ETON
Do you accept this site?

_______________________________________















.)topsehtskram"X",.e.i(,XwolleyaybneercscihpargehtnodetneserpertsrfisinoitacoletisehT
Check back and forth between the screen and the map to see if the location is correct. If so, press <0>

.detpeccaneebsahtitahtgnitoned,neergotwolleymorfsegnahc"X"etisehtforoloceht;niaga
Repeat the point input sequence above as needed. Press <1> to completely exit point-mode digitizing.

ehtsetavitcadesserpsi>0<emittsrfieht,sepytEGDEAERAroENILehtrehtieni,edomTNIOPnI
program to receive data. The second time <0> is pressed begins the collection of data points. That is,

:sistnioptcellocotecneuqeseht
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____________________________________________

<space bar> [activate digitizer]
]ydaerteg[>0<

<0> [start digitizing the line]
]dne[>1<

[repeat next line/area]
<1> [exit]

____________________________________________





















sisedongnidnednagninnigebehtneewtebtnemgeseht,desolcdnadezitigidsienilhcaesA
highlighted in yellow. The following information appears where the Global Menu field was at the bot-

:uneMezitigiDehtfomot

_________________________________

_________________________________
# Points Easting Northing

00.000.00

POINT mode

_________________________________









 










gnolagnidaeh"stnioP"ehtrednusraeppa).cte,3,2,1(rebmunecneuqessti,dezitigidsitniophcaesA
with the UTM coordinates. After ending, the following query appears in the Global Menu field:

____________________________________________

USING DIGITIZER CURSOR FOR INPUT
ONrof’1’yeK:SEYrof’0’yeK

NOTE: [0,1,2] new nodes needed
]egdeaeranafi[?enilaerasihttpeccauoyoD

[or]
Do you accept this line? [if a line]

____________________________________________





















-dnes’enilehtfi--senilgnidnuorrusotsetalerenilehtwohnosdnepeddedeensedonforebmunehT
points (i.e., nodes) connect (snap) to two already existing nodes, then it requires no additional nodes; if

seriuqerenileht,tonsitniopdnerehtoehttubedongnitsixenaotdeppanssistniopdnes’enilehtfoeno
one additional node; if both of the line’s endpoints are open and not snapped to existing nodes, then

.dedeenerasedonwenowt

Check the map and graphics screen to ensure the line appears correct. When accepted, the line changes
dna01snoitcesnidebircsedunemroloC/ezimotsuCehtees(ygolopotstiotgnidnopserrocrolocehtot

11 for default colors). To exit completely from digitizing, press key <1> at the next prompt:

_______________________________________

USING DIGITIZER CURSOR FOR INPUT
ONrof’1’yeK:SEYrof’0’yeK

Begin digitizing?

_______________________________________
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EDOMMAERTS.2.2.7

In STREAM mode, LINE or AREA EDGE type, data collection begins as soon as <0> is pressed. The
:siecneuqes

_______________________________________

]rezitigidetavitca[>rabecaps<
<0> [start digitizing]

]dne[>1<
[repeat next line/area]
<1> [exit]

_______________________________________

















_______________________________________

USING DIGITIZER CURSOR FOR INPUT
ONrof’1’yeK:SEYrof’0’yeK

Begin digitizing?

_______________________________________







 








desusi>2<yeksselnu,detanimretsignizitigidlitnuneercscihpargehtnodeyalpsidtonsienilehT
(see above). As each line is closed, the segment between the beginning and ending nodes is displayed

:dlefiuneMlabolGehtnisraeppayreuqgniwollofeht,gnidneretfA.wolleyni

____________________________________________

TUPNIROFROSRUCREZITIGIDGNISU
Key ’0’ for YES : Key ’1’ for NO

dedeensedonwen]2,1,0[:ETON
Do you accept this area line? [if an area edge]

]ro[
Do you accept this line? [if a line]

____________________________________________





















,detpeccanehW.tcerrocsraeppaenilehterusekamotneercscihpargehtdnapamehtneewtebkcehC
the line changes to the color corresponding to its topology (see the Customize/Color Menus shown in

.desaresiti,detpeccatonsienilehtfI.)sroloctluafedehtrof11dna01snoitces

7.3. DIGITIZING WITH THE MOUSE

The mouse can also be used to perform digitizing. Normally, the mouse will be used primarily to add
atadasadesusielfi)llec(retsarafiezitigidotdesueb,revewoh,nactI.)tide,.g.e(senileteledro

backdrop (see the Customize Menu overlay option). This can be accomplished in one of two ways:
,5noitcesees(margorptigid.vehtgniretnetsrfinehw)"enon"(rezitigidonesuotgnisoohcybrehtie

Entering v.digit), or entering the Customize Menu and toggling the digitizing instrument from the digi-
foesuehtfI.erehliatederomnidenialpxesievitanretlatsrfiehT.)01noitcesees(esuomehtotrezit

the mouse is selected, then this fact is displayed in the upper left field of the Digitize Menu screen (see
.)woleb
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| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|uneMezitigiD0.4noisreVTIGID-SSARG|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|DEZITIGIDTNUOMA|rezitigidesuoM|

| | # L i ne s : 0 |
|0:segdeaerA#||

| | # S i t e s 0 |
|--------------||

| | To t a l po i n t s : 0 |
|-----------------------------------------------------------------------------|

| Di g i t i z e op t i on s : | CURRENT DIGI TI ZER PARAMS . |
|||

| < s pa c e> Di g i t i z e | |
|EPYTEDOM|EDOMelggoT-|

| t - Togg l e TYPE | >POINT< l i ne |
|<EGDEAERA>maerts|lebaLotuA-l|

| q - Qu i t t o ma i n me nu | s i t e |
|||

| | Au t oLa be l : DI SABLED |
|-----------------------------------------------------------------------------|

| Ed i t La be l Cu s t omi z e Too l box Wi ndow He l p Zoom * ! ˆ |
||

| GLOBAL MENU: P r e s s fi r s t l e t t e r o f de s i r e d c omma nd . [Uppe r Ca s e On l y ] |
|-----------------------------------------------------------------------------|

Use of the mouse follows the same general principles as using the digitizing cursor, and the same menu
ezitigidotdesuebylnonacesuomehttahtsi,revewoh,elursihtotnoitpecxerojamehT.ylppasnoitpo

in POINT mode; digitizing in STREAM mode is not allowed. Hence, as shown in the sample screen
.esurofelbaliavanusititahtgnitacidni,knalbsiuneMezitigiDehtninoitpoEDOMelggoTeht,evoba

The examples that follow use a three-button mouse.

:raeppasnoitcurtsnigniwollofeht,)etis:epytgnisu(ETISagnizitigidnehW

_________________________________
gnizitigidetiS

Buttons:
Left: Digitize a site

tiuQ/trobA:elddiM
Right: Abort/Quit _________________________________

# Points Easting Northing

edomTNIOP_________________________________











 












,neercscihpargehtnosraeppa"X"wolleya,nottubtfelehtgnisserpybdetcelessisucoletishcaesA
and the point’s Easting and Northing coordinates appear at the bottom of the screen. The following

:sraeppaegassem
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_____________________________________

Do you accept this site?

:snottuB
Left: yes

on:elddiM
Right: yes

_____________________________________
gnihtroNgnitsaEstnioP#

1 490000.12 3440000.88
dedeensedonwen1:ETON

POINT mode

_____________________________________
















 

















.dnopserotnottubesuometairporppaehtsserP

To digitize an AREA or LINE, the following set of instructions appear:

__________________

Begin digitizing?

:snottuB
Left: yes

on:elddiM
Right: yes

__________________





















:dnA

__________________________________

0rebmuntnioP

Buttons:
Left: Mark a point

)tniopenopukcaB(:elddiM
Right: Quit digitizing

__________________________________
# Points Easting Northing

edomTNIOP

__________________________________
















 

















erasetanidroocMTUdnarebmunecneuqessti,detcelessiegdeaera/enilehtgninfiedtniophcaesA
displayed; the line segment between the points is highlighted in yellow. The following screen shows

.tnioptsalehtfosetanidroocMTUehthtiwgnola,enilaenfiedotdezitigidneebevahstniopruoftaht
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_____________________________________

Point number 4

:snottuB
Left: Mark a point

)tniopenopukcaB(:elddiM
Right: Quit digitizing

_____________________________________
# Points Easting Northing

88.686044321.0045054

POINT mode

_____________________________________
















 

















otyldetaeperyekelddimehtsserp;tieteledotyekelddimehtesu,tcerrocraeppatonseodtniopafI
delete a number of successive points. Upon quitting, the next message appears:

_____________________________________

Do you accept this line?

:snottuB
Left: yes

on:elddiM
Right: yes

_____________________________________
gnihtroNgnitsaEstnioP#

4 505400.12 3440686.88
dedeensedonwen]2,1,0[:ETON

POINT mode

_____________________________________
















 

















gnizitigidecitcarP.dedeensaerudecorpgnizitigidehteunitnoc;nottubesuometairporppaehtsserP
with each of the possible cursor and mouse combinations to become familiar with the differences.
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UNEMTIDEEHT.8

The Edit Menu is used to modify vector files that have been digitized or imported from other sources.
tidEehtfotuoyalehtswohsneercsgniwollofehT.sunembusrehtoehtllamorfdesseccaebnactI

Menu with the default parameters. In the options below, the word "line" is used generically and also
.segdeaeraotsrefer

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|uneMtidE0.4noisreVTIGID-SSARG|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|:snoitpotidE|

| r - Remove l i ne |
|etisaevomeR-i|

| s - Sna p l i ne t o node |
|enilakaerB-b|

| m - Move a po i n t |
|etisroenilaevoM-M|

| t - Re - t ype a l i ne (AREA/ LINE) |
|dlohserhtpamni/wsedonyalpsiD-d|

| R - Remove BLOCK o f l i ne s |
||

| q - Qu i t t o ma i n me nu |
||

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|ˆ!*mooZpleHwodniWxoblooTezimotsuClebaLezitigiD|

| |
|]ylnOesaCreppU[.dnammocderisedforetteltsrfisserP:UNEMLABOLG|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

SNOITPOUNEMTIDE.1.8

Edit uses a combination of keyboard entries and cursor inputs to execute command functions. Type in
lanimretbmudehtnoraeppasnoitcurtsnievitcaretnI.tietavitcaotemannoitponaforetteltsrfieht

screen (or the shell window if only a graphics monitor is used). The MOUSE is used in all editing
dna,gnisoohctsrfirofecneuqesnottubthgir-tfel-thgir-tfelawollofserudecorpgnitidetsoM.snoitarepo

second, accepting, the editing function. The middle button is used to abort the current function. All
ehtees(erutaefronoitcnufralucitrapehtrofsrolocTLUAFEDehterawolebdebircsedsroloc

Customize/Color Menus). The features being edited are highlighted in yellow. The user should be very
otdrahebyamserutaef,devomeryllatnediccafi;tidEnihtiwsnoitcnuf"evomer"ehtgnisunehwluferac

recover or reconstruct.

eniLevomeR-r

Removes a previously digitized line. Choose and accept the line; it disappears from view on the
.seriuqerresuehtsaserutaefynamsarofyllacitamotuastaepernoitposihT.neercsscihparg

i - Remove a Site

Removes a previously digitized site location. Choose and accept the site: it will disappear from
resuehtsaserutaefynamsarofyllacitamotuastaepernoitposihT.neercsscihpargehtnoweiv

requires.

edoNoteniLpanS-s

Manual procedure to "snap," or join, two separate nodes together to form one node. First choose
-itamotuataeperlliwnoitposihT".ot"pansotedonanehtdna"morf"pansotedondnaenila

cally for as many features as the user requires. See the expanded explanation below.
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eniLakaerB-b

Breaks an existing line segment into two new segments and inserts a node at the designated loca-
deppanswenA.kaerbotenilehtno"tniop"anehtdna",kaerb"otenilaesoohctsriF.noit

node will appear at the designated locus. This option repeats automatically for as many features
.seriuqerresuehtsa

m - Move a Point

Used to reposition a point in a line. This option does not allow the movement of nodes at the
adna,evomottniopadnaenilaesoohC.enilanihtiwstniopehtylno,stnemgesenilfodne

new position for the point. The point moves to the new location and the shape of the line is
-niWehtni"seniLnistnioPwohS-n"noitpoesuothsiwyamresuehT.ylgnidroccadetsujda

dow Menu before moving the point (see section 14).

etiSroeniLaevoM-M

Used to reposition a line or site to a new location. Unlike "m" above, this option retains the
-isopwenaoterutaefelohwehtsevomylpmistub,erutaeflanigiroehtfoepahsdnanoitatneiro

tion. Choose a line/site to move, and a new location for the line/site. The line/site reappears at
.noitacolweneht

d - Display Nodes w/in Map Threshold

Displays nodes that occur within the given distance threshold calculated for the current session.
,rehtegotdeppansebothguoneesolcruccoseniltnereffidmorfsedonfiyfirevotdesusisihT

even though they should not be. This is important if nodes will be automatically snapped
.rellamstontubregraldlohserhtpamehtekamotdewollasiresuehT.troppus.vgnirudrehtegot

Type the new threshold value after the prompt.

)ENIL/AERA(eniLaepyt-eR-t

Changes the type of a line between either an area edge or a line. Use the mouse to point at the
gnitacidni,segnahcerutaefehtforoloceht;enilehttpeccadnaesoohC.degnahceboterutaef

that its topology has changed. This option repeats automatically for as many features as the user
.seriuqer

R - Remove BLOCK of Lines

Designates a group of lines to be removed, rather than having to delete them individually using
fokcolbaerehwaeraehtdnuoraxobaenfiedotesuomehtesU.evobadebircsednoitpo"r"eht

lines is to be deleted. Choose and accept the area. The program asks for confirmation before
noituacemertxeesicrexE.devomereraxobehtnihtiwdednuobsenilehtylnO.senilehtgniteled

when using this option.

unemniamottiuQ-q

Returns to the Main Menu.

ERUDECORPGNITIDEEHT.2.8

One of the most frequently used procedures in the Edit Menu is that of snapping adjacent nodes
nahteromsevlovnititahtni,noitcnufdetacilpmoctsomehtoslasitI.stnemgesenilniojotrehtegot

one segment. The user should be wary when using this function because it can radically alter the shape
01noitcesniuneMezimotsuCehtotrefer(traparafooterarehtegotdeppansebotsedonehtfisenilfo

for a description of the "digitizing" and "snapping" thresholds). An expanded explanation of the pro-
.snoitcnufgnitiderehtoehtgnibircsedledometauqedanaedivorpdluohstI.erehdetneserpsierudec

Before entering the edit menu, the user can display the digitized data on the graphics monitor and
.srorregnizitigidelbissoprofhcraes

After selecting "s - Snap Line to Node" the following sequence appears [a line "X" has been selected
:]retniopesuomehtgnisu
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______________________________

Line to snap FROM:

:snottuB
Left: Choose line

tiuQ/trobA:elddiM
Right: Accept chosen line

______________________________
Line#: X Category: (unlabeled)

______________________________

























neebsah"Y"edonerehw[sraeppayreuqtxenehtdnawolleynidethgilhgihsienildetcelesehT)1
selected]:

____________________________________

:OTpansotedoN

Buttons:
Left: Choose node

tiuQ/trobA:elddiM
Right: Accept chosen node

____________________________________
node#: Y

EAST: [UTM Easting]
]gnihtroNMTU[:HTRON

____________________________________
















 

















.deppansenilehttnawuoyhcihwotedonehttceles,nottubesuomTFELehthtiW).2

3.) The selected node is highlighted in yellow; pressing the RIGHT mouse button accepts the node and
eblliwowteht,)neerg(sedon"nepo"owtfoesacehtnI.deppansebotsedontnecajdaowtehtsesuac

joined to form one "closed" node (red). Where a line is being snapped to an existing closed node, the
.rehtohcaeotsedondesolcgnitsixepansotelbissoptonsitI.edonehtOTenilehtMORFsiecneuqes

(See also the discussion of digitizing and snapping thresholds in the Customize Menu in section 10.1.)
:)spetsowtevobaehtstaeper"on"gnirewsna(egassemgninrawgniwollofehtfoerawaeboslA

___________________________________________

]y[?deecorP.flestiotenilapansotgnitpmettA

___________________________________________




 





pans"otnesohcyltnetrevdaniebyamenilgnorweht,rehtegotesolcerasedonowterehwyllaicepsE
FROM"; if the node is snapped then the line may actually "double-back" on itself and the original

smelborpesuacnachcihwdetaercebyamrevilsroeniletacilpudaro,deyortsedebyamygolopot
when the file is to be converted into a raster layer. If the user mistakenly destroys original topology,

fodesopmocnogylopgnisolc-flesafoesacehtnI.aeradefiidomehtezitigiderotevahyamresueht
one line with two open endpoints (nodes), this warning message can be ignored, because the polygon is

.flestinoyllanoitnetnidesolcgnieb
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UNEMLEBALEHT.9

Labeling is the process of assigning category values to digitized features. The Label Menu can be
tuoyalneercsehT.)8dna,7,6snoitcesnidebircsed(suneMtidEdna,ezitigiD,niaMehtmorfdessecca

of the Label Menu with default option settings is presented below. Colors described for the options1

are the defaults (see the Customize/Color menus, described in sections 10 and 11), which the user may
.egnahc

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|uneMlebaL0.4noisreVTIGID-SSARG|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|:snoitpolebaL|

| a - La be l Ar e a s m - La be l Mu l t i p l e L i ne s |
|seniLelpitluMlebaL-nU-MseniLlebaL-l|

| s - La be l S i t e s |
||

| A - Un - La be l Ar e a s c - La be l Con t ou r s |
|>5<:lavretniruotnoC-iseniLlebaL-nU-L|

| S - Un - La be l S i t e s |
||

| B - Bu l k La be l Rema i n i ng L i ne s |
||

| h - Hi gh l i gh t L i ne s o f c a t e go r y # |
|#yrogetacfosaerAyalpsiD-d|

| |
|unemniamotnruteR-q|

| |
|----------------------------------------------------------------------------|

| Di g i t i z e Ed i t Cu s t omi z e Too l box Wi ndow He l p Zoom * ! ˆ |
||

| GLOBAL MENU: P r e s s fi r s t l e t t e r o f de s i r e d c omma nd . [Uppe r Ca s e On l y ] |
|----------------------------------------------------------------------------|

9.1. LABEL MENU OPTIONS:

saerAlebaL-a

Assigns a category value to an area. (See the expanded explanation in section 9.2., Labeling
).erudecorP

l - Label Lines

Assigns a category value to a line. First, type the category number after the prompt. Next, move
.enilehttpeccadnaesoohC.)eulberasenildelebalnu,ereh(delebalebotenilehtotretniopeht

The line being labeled is highlighted in yellow, and when accepted turns magenta. No label
.)noitpoyalpsidehtegnahcotuneMyalpsiD/ezimotsuCehtretne(enilehtottxensraeppaeulav

Repeat labeling lines with the same category value as needed.

setiSlebaL-s

Assigns a category value to a site. First, type the category number after the prompt. Next, move
-tubtfelehthtiwetisehtesoohC.)neergerasetisdelebalnu(delebalebotetisehtotretniopeht

ton and accept it with the right. The site being labeled is highlighted in yellow, and when
__________________

Although it is planned that future releases of GRASS issued by USACERL and the USDA SCS will be identical,1

these two releases may offer somewhat different functions in GRASS 4.0. The functions described in this tutorial are
.sresuSSARGllaotelbaliava,esaeler0.4SSARGLRECASUehtfoesoht
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accepted turns aqua. No label value appears next to the site (see the Customize/Display Menu to
.dedeensaeulavyrogetacemasehthtiwsetisgnilebaltaepeR.)noitpoyalpsidehtegnahc

A - Un-Label Areas

Removes a category value from an area or group of areas. Move the pointer inside the area to be
enilyradnuobaotretniopehtevom,txeN.aeraehtnihtiwtniopatpeccadnaesoohC.delebalnu

for the area and choose and accept the line. The area marker and/or label inside the polygon
.yrassecensataepeR.yergotegnaromorfsegnahcaeradetcelesehtforolocehtdnasraeppasid

L - Un-Label Lines

Removes a category value from a line or group of lines. Move the pointer to the line to be unla-
.yrassecensataepeR.eulbotatnegammorfsegnahcroloceht;enilehttpeccadnaesoohC.deleb

S - Un-Label Sites

Removes a category value from a site or group of sites. Move the pointer to the site to be unla-
sataepeR.neergotauqamorfsegnahcetisehtrofroloceht;etisehttpeccadnaesoohC.deleb

necessary.

B - Bulk Label Remaining Lines

Labels any lines which remain unlabeled (this option does NOT apply to area edge lines). Upon
:tpmorpgniwollofehtotdnopserotdeksasiresueht,noitposihtgnisoohc

This function will label EVERY unlabeled line. Proceed [n]



______________________________________________________

______________________________________________________

If the answer is yes, enter the category number at the prompt. As the program proceeds to label,
noitposihT.neercscihpargehtnoatnegamoteulbmorfsegnahcsenilgniniamerehtforoloceht

is convenient for labeling a large number of line features having the same category value, such as
senilllatahterusekamot,revewoh,noitposihtgnitucexenehwsuoituaceB.smaertsrosdaor

have been labeled properly. This option does NOT apply to labeling area edge lines.

#yrogetaCfoseniLthgilhgiH-h

Type the category value after the prompt. The lines with the specified category value are
.wolleynidethgilhgih

d - Display Areas of Category #
Type the category value after the prompt. The areas with the specified category value are

.wolleynidethgilhgih

m - Label Multiple Lines

Labels line segments contiguous to each other (i.e., connected by "snapped" nodes). Type the
margorpehT.lebalotenilaesoohcotretniopehtesU.tpmorpehtretfarebmunyrogetac

highlights the connecting lines and asks the user if these are correct. Press the left or right button
roftneinevnocsinoitposihT.atnegamotrolocegnahclliwsenildethgilhgihehT.seyrewsnaot

labeling a large number of contiguous line features of the same category, such as roads or streams
llatahterusekamotnoitposihtgnitucexenehwsuoituaceB.)noitcnuf"lebalotuA"ehtoslaees(

lines have been labeled properly. Lines that are not directly connected to each other (i.e., have
.senilegdeaeraeraron,noitposihtybdetceffatonera)mehtneewtebsedon"nepo"

M - Un-Label Multiple Lines

Unlabels line segments contiguous to each other (i.e., connected by "snapped" nodes). Use the
ehtsksadnasenilgnitcennocynasthgilhgihmargorpehT.lebalnuotenilaesoohcotretniop

user to confirm these lines. Press the left or right button to answer yes. All the lines will change
etaitnereffidTONseodmargorpehT.noitposihtgnitucexenehwsuoituaceB.eulbotroloc

between different category values for the contiguous lines. ALL lines will be unlabeled, whether
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they have the same category labels or not. Lines that are not directly connected to each other
.senilegdeaeraeraron,noitposihtybdetceffatonera)mehtneewtebsedon"nepo"evah,.e.i(

c - Label Contours

This option allows the rapid labeling of contour line data, such as that imported from DXF or
stcelestsrfiresuehT.yllaudividnienillavretnihcaelebalotgnivahnahtrehtar,selfitamrofGLD

a contour interval. (See option i following.) The user is instructed to choose and accept a start-
noitaveledetaicossadnaenilgnidnenatcelesnehT.eulavnoitaveledetaicossanadnaenilgni

value. The elevation values and the interval must correspond exactly. For example, if there are
ehtneht,052foeulavasaheniltsrfiehtdna,5silavretniruotnoceht,delebalebotsenilevfi

fifth line must have a value of 270. The program returns an error message if the contour interval
.hctamtonodseulavnoitaveleenilgnidne/gnitratsehtdna

i - Contour Interval: < 5>
Selects an interval to label contour lines (see the previous option, c). The interval can be any

-ibrayletelpmocsidefiicepslavretniehT.5signittestluafedehT.cte,01,5,4,2,1,.g.e,tinu
trary, or in the case of imported DXF or DLG files, recorded as a data attribute. The user should

.detcartxesawtiwohdnaatadpamlanigiroehtfoerawaeb

q - Return to Main Menu

Return to the Main Menu (see section 6).

ERUDECORPGNILEBALEHT.2.9

The Label Menu uses a combination of keyboard entries and cursor inputs to execute functions. Type
lanimretbmudehtnoraeppasnoitcurtsnievitcaretnI.tietavitcaotemannoitponaforetteltsrfieht

screen (or the shell window if only a graphics monitor is used). The mouse is then used to select the
nottubthgir-tfel-thgir-tfelawollofesuomehtgnisusnoitarepognilebaL.defiidomeboterutaef

sequence for first choosing, and second, accepting, (i.e., verifying) the features. The middle button is
roF.tnadnudertahwemoserasnoitcnuf"lebalnu"dna"lebal"ehT.noitcnuftnerrucehttiuqotdesu

example, it is not necessary to "unlabel" a feature before giving it a new label; it is possible to relabel a
silebaldloehT.eulavyrogetacwenagningissaylpmisdnanoitpolebalehtgnisuybyltceriderutaef

overwritten by the new one.

Before beginning to label, identify each possible feature on the original map and the label value that
serutaefroF.gnilebalroferudecorpcinomenmnworiehtevahstsylanatsoM.tiotdengissaeblliw

having no numerical values associated with them (such as soil types, streams, etc.) it is suggested to
esohtroF.dedeensagniunitnocdna1eulavyrogetachtiwgninnigeb,yllaitneuqesserutaefehtlebal

features already possessing a known numerical value (such as a contour line, firing point, etc.) the
.noitangisedlanigiroehtniaterottnawyamtsylana

IMPORTANT: Labels can only be positive or negative integers; no alpha characters or decimal points
delebalebyamerutaefoN.atadonyrogetacehtrofdevresersi,0,orezeulavehT.elbatpeccaera

with a zero. Zero is also used to exit out of the labeling function (see below).

tsomehtsisaerafognilebalehtecniS.setisdna,senil,saerarofralimissierudecorpgnilebalehT
complicated, however, it is described in more detail here. This should serve as an adequate model

.snoitcnufgnilebalrehtoehtgnibircsed

After selecting "a - Label Area," the following sequence appears:
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_______________________________________

]0[:)DNEot0(rebmuNyrogetaCretnE

_______________________________________




 





:sraeppaegassemtxenehT.>NRUTER<dna,aeraehtrofrebmunyrogetacehtniepyT

_______________________________________

:aeranihtiwtnioptceleS

Buttons:
Left: Choose this position

tiuQ/trobA:elddiM
Right: Accept chosen point position

:noitacoltnioP

East: [UTM Easting]
]gnihtroNMTU[:htroN

_______________________________________
















 

















elddimehtraenerehwemosyllausu,aeranesohcehtnihtiwretniopehtnoitisop,neercscihpargehtnO
of the feature, and press the LEFT button. A yellow dot appears at the designated locus, and the UTM

evomylpmis,elbatiustonsinoitisopsihtfI.neercsunemehtnodeyalpsideratniopehtfosetanidrooc
the pointer and choose a new spot. Once the position is satisfactory, press the RIGHT button to accept

:sraeppaegassemtxenehT.)REKRAMAERAehtsisiht(egnarootsegnahctodehtforoloceht;ti

_______________________________
:enilyradnuoBatceleS

Buttons:
Left: Choose line

tiuQ/trobA:elddiM
Right: Accept chosen line

_______________________________

















sienilnesohceht;nottubTFELehtsserpdnaaeraehtgninfiedenilyradnuobanoretniopehtnoitisoP
highlighted in yellow. The following message appears on the bottom of the menu screen:

__________________
Area is not labeled

__________________





:delebalylsuoiverpneebsahaeraehtfi]RO[

___________________________
XyrogetacdelebalsiaerA

[Where "X" is some integer]

___________________________
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If the highlighted line is correct, then accept it with the RIGHT button. All the other lines defining the
erehtfi--ssecorpehtfoegatssihttarucconacsmelborpemoS.wolleynidethgilhgiheraaeradetceles

are any open nodes around the perimeter of the area, or slivers or overshoots, the program responds
:sraeppaegassemgninrawgniwollofehtdnaPEEBahtiw

____________________
aeraetaerctondluoC

____________________

 



sahtsylanaehT.neercsnoitcelestniopehtotstrevermargorpehtdna,ylkciuqsraeppasidegassemsihT
to determine the cause of the error message and may have to perform additional editing and/or digitiz-

snoitcesees(ecnatsissarehtrufrofdetlusnoceboslanacsuneMgubeDdna,wodniW,xoblooTehT.gni
13, 14, and 16). Provided no errors occur, however, the next message appears:

___________________
Accept this area?

:snottuB
Left: yes

on:elddiM
Right: yes

XyrogetaCsiaerA

___________________











 












enilyradnuobehtforoloceht;nottubTHGIRroTFELehtrehtiesserp,yrotcafsitassraeppaaeraehtfI
changes to orange and the category label appears to the upper right of the area marker. After accepting

ehthtiwsaerarehtolebalotgniunitnocfI.neercsnoitcelestniopehtotsnrutermargorpeht,aeraeht
same category label, simply repeat the process. To change category values, press the MIDDLE button

]0[orezniepyt,rehtegotlassecorpgnilebalehtdneoT.deecorpdna,rebmunwenehtniepyt,tiuqot
and <RETURN> at this juncture. In the display default settings, note that if the graphic screen is

,raeppasidslebalyrogetacehtneht,defiidomerasnoitpouneMyalpsiD/ezimotsuCehtrodeyalpsider
leaving only the area markers, and the area edges turn color back to grey.
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UNEMEZIMOTSUCEHT.01

This menu contains options to modify certain input and display parameters during a digitizing session.
nacunemsihT.wolebdetneserperasgnittestluafedehtdnauneMezimotsuCehtfotuoyalneercsehT

be accessed from the Main, Digitize, Edit and Label Menus.

|----------------------------------------------------------------------------|
| GRASS -DIGI T Ve r s i on 4 . 0 Cu s t omi z e Me nu |

|----------------------------------------------------------------------------|
| Cu s t omi z e op t i on s : Cu r r e n t : |

|0030.0dlohserhtgnizitigidteS-d|
| s - Se t s na pp i ng t h r e s ho l d 0 . 0300 |

||
| b - Togg l e BEEP ON |

|FFOwodniWotuAelggoT-a|
| w - Togg l e Wi ndowi ng de v i c e DIGI TI ZER |

|ESUOMecivedtnioPelggoT-p|
| d - Togg l e Di g i t i z i ng de v i c e DIGI TI ZER |

|enoNpaMyalrevOnAtceleS-O|
| B - Se l e c t a Ba c kd r op CELL Ma p None |

|paMlebaLatceleS-|
| D - En t e r Di s p l a y Op t i on s Me nu |

|uneMsnoitpOroloCretnE-C|
| q - Re t u r n f r om whe nc e we c ame |

|----------------------------------------------------------------------------|
| He l p Zoom * ! ˆ |

||
| GLOBAL MENU: P r e s s fi r s t l e t t e r o f de s i r e d c omma nd . [Uppe r Ca s e On l y ] |

|----------------------------------------------------------------------------|

10.1. CUSTOMIZE MENU OPTIONS

All options in the Customize Menu are selected from the KEYBOARD by pressing the key correspond-
odnoissesgnizitigidanihtiwtessnoitpouneMezimotsuCehT.dnammocehtforetteltsrfiehtotgni

not carry over into the next session. In the descriptions below, the DEFAULT settings are presented
.etanretlaehtybdewollof,tsrfi

d - Set Digitizing Threshold

Sets the amount of space to be left between points collected by the digitizer. To change the digi-
wenehtretnE.dlefilabolgehtnisraeppaegassemgniwollofehtdna"d"sserp,dlohserhtgnizit

threshold value at the prompt. Upon exiting, the new value appears under the "Current" heading.
).noissucsiddeliatederomasevig0991,htimsresseMdnaziuR(

Current thresholds:
.sretem000001.83:paM

Dig : 0.030000 - 1 / 33.333333 of an inch.
:dehsinfinehw>NRUTER<rodlohserhtgiDwenretnE








_________________________________________________________





_________________________________________________________

s - Set Snapping Threshold

Sets a threshold value defining the amount of space less than which two adjacent nodes automati-
dlohserhtgnippansehtfi,elpmaxeroF.edonenoekamot,rehtegotdeniojro",deppans"erayllac

were set at 0.03 (digitizer) in., nodes placed less than 0.03 in. apart (on the digitizing tablet)
dluowtrapa.ni30.0nahteromdecalpsedonelihw,edonelgnisaotnirehtegotdeppansebdluow

be left alone. The digitizing threshold and the snapping threshold do not necessarily have to be
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the same for any particular scale map, but the default values usually are set the same. The thres-
lanfiehtniderisedliatedfoleveldna,noituloser,ycaruccaehtnodnepednesohcseulavdloh

digital map (Ruiz and Messersmith, 1990 gives a more detailed discussion). The format for
.evobadebircseddlohserhtgnizitigidehtfotahtswollofdlohserhtgnippanswenagnisoohc

b - Toggle BEEP

Selects whether an audio signal is to be emitted from the terminal during the digitizing session.
ehtpeekotdednemmocersitI.noitavitcariehtetacidniotPEEBaesutigid.vnisnoitcnufynaM

beep "ON" to determine when certain cursor functions have been selected, e.g., snapping nodes,
.cte,gnitide

a - Toggle Auto Window

Adjusts the working window to automatically encompass more of an area feature being labeled if
desusinoitposihT.wodniwehtfosnoisnemidlanigiroehtedistuosllafyllaitiniaeraehtfotsom

for labeling areas only (see also section 9, Label Menu).

eciveDgniwodniWelggoT-w

Selects whether the DIGITIZER cursor or the MOUSE is used as the windowing device. Once
-igiDehtgniretnEees(rosrucgnizitigidehtgnisudetcelesyllaitinineebsahwodniwgnikroweht

tizing Session), it may be more convenient to use the mouse to choose subsequent windows (see
siesuomehtylnoneht,noissesehtgniretnenehwdetcelessirezitigidonfI.)uneMmooZeht

available for use.

eciveDtnioPelggoT-p

Selects whether the MOUSE or the DIGITIZER cursor is used as the pointing device. In most
ehtgniretnenehwdetcelessirezitigidonfI.esuomehtesuottneinevnoceromsiti,secnatsni

session, then only the mouse is available for use in this option.

eciveDgnizitigiDelggoT-d

Selects whether the DIGITIZER cursor or the MOUSE is used as the digitizing device. The
ehtgniyfidomrof,revewoH.atadrotcevfotupnilaitiniehtrofdesuyllamronsirosrucrezitigid

data once they have been entered, it may be more convenient to use the mouse. If no digitizer is
.noitposihtniesurofelbaliavasiesuomehtylnoneht,noissesehtgniretnenehwdetceles

O - Select an Overlay Map

Displays a background vector layer for visual comparison and reference. To display a vector
:neercsunemehtfomottobehttasraeppatpmorpgniwollofeht;"O"epyt,yalrevo

__________________________________________

elfirotcevgnitsixenafoemanehtretnE
Enter ’list’ for a list of existing vector files

tseuqerlecnacotNRUTERtiH
>

__________________________________________







 








:sraeppayreuqgniwollofeht,elfirotcevehtgnisoohcretfA
_________________________________________________________________

]y[)n/y(?wodniw-ernopordkcabwarderyllacitamotuaottnawuoyoD

_________________________________________________________________




 





:dlefilabolgehtnisraeppaegassemsiht,gnidnopserretfA
___________________________________________________________________

paMyalrevognittolP
. . . Press <ESC> key to stop ___________________________________________________________________
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More than one overlay vector layer can be displayed (although the result might be confusing). If
yalrevoehtlla,degnahcsiwodniwgnikrowehtdnadetcelestonsinoitpowardercitamotuaeht

vectors will have to be reselected. The order in which vector overlays are selected is important.
yllacitamotuaebnacrotcevyalrevoenoylnO.tsrfiehtsedesrepusyalrevorotcevdnocesehT

redrawn. If the working window is changed, the last vector overlay selected for automatic redraw
.wodniwwenehtnideyalpsidereblliwtahtenoylnoehtsi

B - Select a Backdrop CELL Map

Displays a background raster (cell) layer under the current vector file. The background map is
sreyalehtwohkcehcotdnagnizitigidelihwecnereferfoemarfagnidivorproflufesunetfo

match each other. Only one backdrop raster map can be displayed at a time. The sequence for
.debircsedylsuoiverppamyalrevorotcevehtgnisoohcrofsaemasehtsipamretsarehtgnisoohc

One note of caution: the color table for the raster layer may obscure the vector overlay map if
roloctluafedehtegnahcot,uneMroloC,11noitcesees(degnahctonsirolocyalrevoeht

options).

paMlebaLatceleS-L

This option is not available at this time, but may be included in future GRASS releases.

uneMsnoitpOyalpsiDretnE-D

Accesses the Display Menu to change the display parameters of features appearing on the graphic
.)unemsihthguorhtylnoelbissopsiyrtne(neercs

C - Enter Color Options Menu

Accesses the Color Menu to change the color parameters of features appearing on the graphic
.)unemsihthguorhtylnoelbissopsiyrtne(neercs

q - Return from whence we came

.unemsuoiverpehtotsnruteR
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UNEMROLOCEHT.11

Features in v.digit are color coded for ease of identification. The screen layout of the Color Menu is
.neercscihpargehtnoraeppayehtsaserutaefehtfosgnittestluafedehterasrolocehT.wolebdetneserp

The Color Menu can only be accessed through the Customize Menu (see section 10).

|----------------------------------------------------------------------------|
| GRASS -DIGI T Ve r s i on 4 . 0 Co l o r Me nu |

|----------------------------------------------------------------------------|
| Co l o r op t i on s : Cu r r e n t : |

|yergsaerA-a|
| l - L i ne s b l ue |

|neergsetiS-s|
| A - La be l e d a r e a s o r a nge |

|atnegamsenildelebaL-L|
| S - La be l e d s i t e s a qua |

|neergenil1/wsedoN-1|
| 2 - Node s w/ 2 o r mo r e l i ne s r e d |

|wolleythgilhgiH-h|
| B - Ba c kg r ound b l a c k |

|etihwpamyalrevO-O|
| r - Re s e t De f a u l t s |

||
| q - Re t u r n f r om whe nc e we c ame |

|----------------------------------------------------------------------------|
| He l p Zoom * ! ˆ |

||
| GLOBAL MENU: P r e s s fi r s t l e t t e r o f de s i r e d c omma nd . [Uppe r Ca s e On l y ] |

|----------------------------------------------------------------------------|

11.1. COLOR MENU OPTIONS

Colors are changed by toggling the appropriate key for the feature to be changed (e.g., press a to
gniwollofehtnielggotyeht;detcelesebnactahtsrolocevlewteraerehT.)saerarofrolocehtegnahc

sequence: grey, magenta, aqua, indigo, violet, white, black, yellow, blue, red, green, orange. The first
wenecnO.wolebdebircsederasnoitpogniniamerehT.yrotanalpxe-fleseraShguorhtasnoitpoxis

options are selected, the graphic screen automatically refreshes to show the changes.

eniL1/wsedoN-1

Nodes that form the endpoints of unattached line segments are open or "unsnapped" (here "line"
.neergdedoc-rolocerayehT.)senilegdeaeraoslagnidulcni,esnescirenegehtnidesusi

2 - Nodes w/ 2 or more lines

Nodes at the intersection of two or more line segments (including area edge lines) should be
.derdedoc-rolocerayehT".deppans"rodesolc

v.digit distinguishes between nodes which represent "open" and "closed" lines. The distinction between
otnidetrevnocebotserutaefaerastneserperreyalrotcevehtfitnatropmisisedon"desolc"dna"nepo"

a raster layer. The creation of a raster area polygon is not allowed if the lines comprising the polygon
tonsistnemgesenilrosetismorfsreyalretsarfonoitaercehT.desolcro,detcennocylreporptonera

affected by the presence of open nodes.

thgilhgiH-h

Many functions in v.digit make use of highlighting. The default highlight color is yellow.
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dnuorgkcaB-B

Changes the background color field on which the vector lines are displayed. The default color is
.kcalb

O - Overlay Map

Selects the color of any vector files to be displayed as overlay references to the layer currently
.01noitcesnidebircseduneMezimotsuCehtoslaeeS.dezitigidgnieb

r - Reset Defaults

Resets the default colors back to their original values if changed by the user during a digitizing
.seulavtluafedehtotteseryllacitamotuaerasnoitporoloceht,noissesagnitixenopU.noisses

Any alternate color options must be specified again by the user on reentering the digitizing ses-
.nois

q - Return from whence we came

.uneMezimotsuCehtotsnruteR
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UNEMYALPSIDEHT.21

This menu contains options to change the display parameters for features appearing on the graphics
sretemaraptluafedgniwohsuneMyalpsiDehtfotuoyalneercsehT.noissesgnizitigidehtgnirudneercs

is presented below. This menu can only be accessed through the Customize Menu described in section
.01

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|uneMyalpsiD0.4noisreVTIGID-SSARG|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|:tnerruC:snoitpoyalpsiD|

| a - Ar e a La be l s OFF |
|FFOslebaLeniL-l|

| s - S i t e La be l s OFF |
|NOsrekraMaerA-m|

| A - Ar e a Bo r de r l i ne s OFF |
|NOsenildelebaL-L|

| i - L i ne s ON |
|NOsetiS-S|

| n - Node s ON |
|FFOsenilnistnioP-p|

| |
|stluafeDteseR-r|

| |
|emacewecnehwmorfnruteR-q|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|ˆ!*mooZpleH|

| |
|]ylnOesaCreppU[.dnammocderisedforetteltsrfisserP:UNEMLABOLG|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

SNOITPOUNEMYALPSID.1.21

Display options can be toggled between ON (they appear on the graphics screen) and OFF (they do not
yllacitamotuaerayeht;txenehtotrevoyrractonodnoissesgnizitigidagnirudtessnoitpO.)raeppa

reset to the default values. Refer to the Color Menu described in section 11 for the color coding of the
,snoitpircsedgniwollofehtnI.sroloctluafedehterawolebdenoitnemsroloC.snoitpouneMyalpsiD

the default setting is described first, followed by the alternate.

slebaLaerA-a

This option is normally OFF to prevent cluttering of the screen when many features are being
nihtiwdeyalpsiderasaeradelebalotdengissaseulavyrogetaceht,NOdenrutnehW.deyalpsid

the polygons (see the Label Menu in section 9). The latter setting is recommended when digitiz-
.saeragnitidero/dna,gnilebal,gni

l - Line Labels

This option is normally OFF to prevent cluttering of the screen when many features are being
ehtraendeyalpsiderasenildelebalotdengissaseulavyrogetaceht,NOdenrutnehW.deyalpsid

midpoint of the lines (see the Label Menu in section 9). The latter setting is recommended when
.senilgnitidero/dna,gnilebal,gnizitigid

s - Site Labels

This option is normally OFF to prevent cluttering of the screen when many features are being
ehtotdeyalpsiderasetisdelebalotdengissaseulavyrogetaceht,NOdenrutnehW.deyalpsid

upper right of the sites (see the Label Menu in section 9). The latter setting is recommended
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.setisgnitidero/dna,gnilebal,gnizitigidnehw

m - Area Markers

Displays the area marker of a labeled area, as represented by a point (default color orange). The
sahlebalyrogetacaerehwnogylopehtnihtiwecaps)y,x(ninoitacoltnioplautcaehtsirekram

been placed (see the Label Menu in section 9). This point is used here only as a visual reference,
detaercebtonnacsaeraretsar,.e.i(ygolopoterutaefotdragerhtiwgninaemevahseodtub

without it). The user may wish to toggle the display of Area Markers OFF if the user is adding
.derettulcylgnisufnocgnimocebmorfneercsyalpsidehttneverpot,pamaotslebalerutaef

A - Area Border Lines

In the OFF setting, area edges are displayed in grey, whether the areas are labeled or not. If
otdednemmocersitI.egnaronideyalpsiderasaeradelebalpuekamtahtsenileht,NOdenrut

use the latter setting when digitizing, labeling, and editing areas.

seniLdelebaL-L

Displays labeled lines in magenta and unlabeled lines in blue. If turned OFF, all lines will
.rolocnietihwniameryeht;detceffanuerasenilegdeaerA.)dednemmocerton(eulbniyalpsid

seniL-i

Displays unlabeled lines in blue, labeled lines in magenta, and area edges in grey. If turned
odsenildelebalnudnasegdeaeragninfiedsenildna)atnegam(raeppasenildelebalylno,FFO

not appear at all (not recommended).

setiS-S

Displays labeled sites in aqua, and unlabeled sites in green. If turned OFF, sites will be
otredronidednemmocerTONsinoitporettalehT.edon)desolc(deraybylpmisdetneserper

avoid confusion with nodes on line segments and spurious "floating" nodes.

sedoN-n

Displays nodes as points. "Open" or "unsnapped" nodes are displayed in green, while "closed" or
.)dednemmocerton(raeppatonlliwsedon,FFOdenrutfI.dernideyalpsiderasedon"deppans"

p - Points in Lines

This option is normally OFF to avoid possible confusion with nodes. If turned ON, all the points
sarolocemasehtdeyalpsiderastniopehT.sedonehttsujton,deyalpsideraenilaebircsedtaht

the nodes they might represent, that is, red for a "snapped" or "closed" line segment, and green
deppansnudnadeppansfoerutximafodesopmocsienilafI.senil"nepo"ro"deppansnu"rof

segments, then they are visually represented as unsnapped (i.e., the points will appear green).
tidEehtees(gnitidegnirudsenilgnippansrognikaerbnehwlufesusemitemossignittesNOehT

Menu, described in section 8).

stluafeDteseR-r

Resets all options to the default values.

emacewecnehwmorfnruteR-q

Returns to the Customize Menu and refreshes the display screen if any parameters have been
.degnahc
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UNEMXOBLOOTEHT.31

This menu provides a number of utilities that help to find and diagnose problems that can occur while
ehT.wolleysisnoitpollarofrolocthgilhgihtluafedeht,snoitpircsedgniwollofehtnI.gnizitigid

Toolbox Menu can be accessed from the Main, Digitize, Edit, and Label Menus.

|-----------------------------------------------------------------------------|
| GRASS -DIGI T Ve r s i on 4 . 0 Too l box Me nu |

|-----------------------------------------------------------------------------|
| Too l box op t i on s : |

|noissestuoetirW-w|
| R - Re g i s t e r ma p |

|eniLtaeNdliuB-B|
| |

|saerAdelebalnUyalpsiD-u|
| o - Di s p l a y Ope n a r e a l i ne s |

|seniletacilpuDyalpsiD-d|
| |

|seniledoNyalpsiD-n|
| i - Di s p l a y I s l a nd s |

||
| q - r e t u r n f r om whe nc e we c ame |

||
| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

|ˆ!*mooZpleHwodniW|
| |

|]ylnOesaCreppU[.dnammocderisedforetteltsrfisserP:UNEMLABOLG|
| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

SNOITPOUNEMXOBLOOT.1.31

w - Write out session

Saves the results of work completed during the current digitizing session. If the session lasts for
tnetrevdaninaoteudatadfossoltneverpotyllacidoirepdesuebdluohsnoitposiht,emitgnola

power loss, system shutdown, or other interruption.

pamretsigeR-R

Allows the user to register and re-register one or more maps to the digitizing board without hav-
elpitlumfodesopmocsireyalpamdezitigidehtfilufesusisihT.tigid.vretne-erdnatixeotgni

map sheets (e.g., adjacent USGS quad sheets) as is often the case with large installations or geo-
.)tigid.vgniretnEees(pamagniretsigertsrfinehwsaemasehtsierudecorpehT.saeracihparg

If no digitizer is selected upon first entering the v.digit program, this option will not be available
).noitpircsednoitpoehterofebecaps"knalb"asapuwohslliwtI(.resuehtot

B - Build Neat Line

When the points used to register a map form a rectangle (such as using four UTM grid intersec-
,xobaetaercsenilehT.stniopruofesehtgnitcennocsenilmrofotdesuebnacnoitposiht,)snoit

or "neat line" around the area defined by these lines and acts as a straight boundary that other
foaeraralucitrapaezisahpmerothgilhgihotesopruplausivasevresoslatI.niojnacsenil

interest. If no digitizer is selected upon first entering the v.digit program, this option will not be
).noitpircsednoitpoehterofebecaps"knalb"asapuwohslliwtI(.resuehtotelbaliava

u - Display Unlabeled Areas
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Highlights, in yellow, those polygons that have not been labeled. The option works properly only
margorptigid.vehtesuacebsisihT.tropmi.vrotroppus.vsmargorpSSARGehtgninnurretfa

cannot recognize the polygons until their spatial topology is built by v.support. For complex
ees(uneMwodniWehtninoitcnuf"wodniWraelC"ehtesutsrfiotlufplehebyamti,serutaef

section 14) before choosing this option.

seniLaerAnepOyalpsiD-o

Finds areas that cannot be properly labeled because there are one or more unsnapped nodes that
-leynidethgilhgiherasaeradelebalnudnuobtahtsenilegdE.gnisolcmorfsnogylopehttneverp

low. It is recommended that this function be used only after labeling all areas and executing the
.troppus.vmargorpSSARG

d - Display Duplicate Lines

Highlights lines which have been accidentally double-digitized. See also "n - Display Node
.woleb"seniL

n - Display Node Lines

Highlights the lines attached to a particular node. This function is useful for fixing two common
ybtigid.vnitliuberasaerA.enilemasehtgnizitigid-elbuoddnastoohsrevo:smelborpgnizitigid

following the angles of lines that attach to nodes; therefore, overshoots cause bad angle informa-
detaercebotataddabfosrevilsesuacoslanacnoitazitigidelbuoddnasihT.derotsebotnoit

(see Finding Errant Nodes below).

sdnalsIyalpsiD-i

Highlights islands, or area polygons completely embedded or enclosed within other polygons.
rehtonihtiwruccoyamtahtserutaefrehtodna,sepytlios,sekalgnitacolroflufesusinoitposihT

features.

q - Return from Whence We Came

.uneMxoblooTehtotroirpdesuunemehtotsnruteR

13.2. Finding Errant Nodes

It is sometimes difficult to locate a problem node when the program complains that it cannot label or
tA.nogylopaeranasesopmoctahtnoitcesretniedonhcaeenimaxeotsahresuehtnetfO.aeranadliub

this juncture, it may be useful to enter the Debug Menu (see section 16, and below) to locate the nodes
emosecnis)s(edondetcepsusehtdnuoraelbissopsaylesolcsamoozotdetseggussitI.noitseuqni

slivers and line overshoots can be quite small (see the Zoom Menu, described in section 15). At this
raelC-C"ehtesoohcdna)41noitcesees(uneMwodniWehtretneotdednemmoceroslasiti,emit

Window" option to erase the graphics screen. Then choose option "n - Show Nodes" to redisplay the
erewtahtsedon"nepo",tniopsihttasemitemoS.)uneMwodniWehT,41noitcesees(sedondetcepsus

previously obscured by other nodes may become apparent. These errant nodes may be the cause of the
ehtretneernehT.)8noitcesees(uneMtidEehtgnisudeppansrodevomerebrehtienacdnamelborp

Toolbox Menu and choose option "n - Display Node Lines." The mouse is used to select and accept the
TFELehtdna,edonehtdnuoraesiwkcolc-retnuocsenilweivotnottubesuomTHGIRehtsserP.edon

button to view them clockwise. Each line is highlighted sequentially around the node while a descrip-
elbisivehtnehwdetacidnierastoohsrevO.neercsehtfomottobehttadeyalpsidsiygolopotstifonoit

lines extending from a given node fail to be highlighted in the proper sequence around the node.
-pircseddeliatederomaroF.woranieciwtdethgilhgihsienilafidetacidnierasenildezitigid-elbuoD

tion of this process, consult the Debug Menu (see section 16).
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UNEMWODNIWEHT.41

This menu provides options to modify the graphic screen parameters to check the accuracy and com-
dna,lebaL,tidE,ezitigiD,niaMehthguorhtdesseccaebnacunemsihT.serutaefdezitigidfossenetelp

Toolbox Menus. The screen layout of the Window Menu is presented below.

|---------------------------------------------------------------------------|
| GRASS -DIGI T Ve r s i on 4 . 0 Wi ndow Me nu |

|---------------------------------------------------------------------------|
| Wi ndow op t i on s : |

|wodniwwenenfieD-WsrekramaerawohS-a|
| A - Show a r e a l a be l s C - Cl e a r wi ndow |

||
| i - Show l i ne s c - Di s p l a y s c a l e |

|ImaerehW-wsenildelebalwohS-l|
| L - Show l i ne l a be l s O - Di s p l a y Ove r l a y Ma p |

|paMLLECpordkcaByalpsiD-B|
| s - Show s i t e s |

|slebaletiswohS-S|
| n - Show node s |

||
| q - Re t u r n f r om whe nc e we c ame |

||
| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

|ˆ!*mooZpleH|
| |

|]ylnOesaCreppU[.dnammocderisedforetteltsrfisserP:UNEMLABOLG|
| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |

SNOITPOUNEMWODNIW.1.41

Many of the options in the Window Menu are redundant with those in the Label or Toolbox menus.
fonoitacfiidomlautcaehtrofnahtecnereferkciuqrofdesunetfoeromsiuneMwodniWeht,revewoH

features. The options "a - Show Area Markers" through "S - Show Site Labels" should be familiar to
-woh,noitanalpxerehtrufemoseriuqersnoitpogniwollofehT.sunemrehtoniesuriehtmorfresueht

ever. All colors described below are the DEFAULT colors for the particular function or feature. See
.snoitpoyalpsiddnaroloctluafedehtegnahcotunemezimotsuCeht

n - Show Nodes

Displays the nodes (line endpoints), whether closed (red) or open (green). This option is useful
-looT,lebaLehtoslaees(snogylopaeraetaercrolebalotgniyrtnehwsedonmelborpgnitacolrof

box, and Debug Menus).

wodniWweNenfieD-W

Starts an interactive procedure to define a new digitizing window. The options are to zoom
otrosrucrezitigidehtroesuomehtrehtieesU.)uneMmooZehtsaemas(naprotuomooz/ni

define a window.

elacSyalpsiD-c

Displays a bar scale in the upper-left corner of the current digitizing window. The scale is metric
.)wodniwehtfoezisehtnognidneped,sretemrosretemolik(

C - Clear Window

Erases the contents of the graphics window on the monitor screen. Use this option before
lufesusinoitposihT.)evoba"n"hguorht"a"snoitpoees(denimaxeebotserutaefehtgniyalpsid
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.)uneMxoblooTehteesosla(.cte,saeradelebalnu,seniltnarre,sedon"deppansnu"gnitacolrof

w - Where Am I

Activates the pointing device for use as a location finder. The (x,y) coordinates are displayed in
.dlefiunemlabolgeht

O - Display Overlay Map

Changes the background vector layer to use as reference. This option is available only if the user
.uneMyalpsiD/ezimotsuCehtgnisureyalyalrevorotcevadetcelestsrfisah

B - Display Background CELL Map

Changes the background raster layer to use as reference. This option is available only if the user
.uneMyalpsiD/ezimotsuCehtgnisureyalretsardnuorgkcabadetcelestsrfisah

q - Return from Whence We Came

.unemsuoiverpehtotresuehtsnruteR
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UNEMMOOZEHT.51

This option provides a number of utilities that allow the user to move through the vector file and to
rehtoehtllamorfdesseccaebnacuneMmooZehT.tinihtiwserutaefdetangiseddnuoranapromooz

menus. The following sequence describes: first, how to use the windowing mode; second, the Zoom
ecivedgniwodniwehtsadesusiesuomeht,wolebselpmaxeehtnI.edomnaPeht,drihtdna;edom

(see the Customize Menu).

:sraeppaneercsgniwollofehtmooZgniretnenopU

_________________________
:snottuB

Left: Select new window
tiuQ/trobA:elddiM

Right: Zoom/Pan MENU _________________________











.ecivedGNIWODNIWasaesurofesuomehtsetavitcanottubTFELehtgnitceleS

________________________
:snottuB

Left: Establish a corner
weivnediW:elddiM

Right: Accept window ________________________











enimaxeoT.suxenstisaretniopehthtiwwodniwgnikrowtnerrucehtnisraeppaxob"dnab-rebbur"A
an area within the current working window, use the LEFT button to choose a starting corner, and drag

ehtesoohC.erutaefroaeradetangisedehtdnuoraxobamrofotrenrocetisopponaotretniopeht
RIGHT button to accept the new window. The graphic screen refreshes, and the new area is displayed.

ELDDIMehtesuneht,wodniwgnikrowtnerrucehtfoedistuoaeranaenimaxeotsehsiwresuehtfI
button to widen the view. When this option is chosen, the graphic screen is refreshed, and the user sees

tsalehT.reyalatadtnerrucehtrofdetaercnoigeRtluafeDehtgnitneserperdlefieulbralugnatcera
working window examined is displayed as a red box within the blue field. Surrounding the blue field is

xobatupotnottubtfelehtesu,niagA.noigeRtluafeDehtedistuoaeraehtgnitneserperdlefikcalba
around the desired area and press the right button to accept it. If a working window totally or partially

:sraeppaegassemgninrawgniwollofeht,detcelessinoigeRtluafeDehtfoedistuo

_______________________________________
]y[?deecorP.tluafedfoedistuosiwodniW_______________________________________ 

:sraeppaniaganeercsgniwollofehtwodniwwenehtgnisoohcretfA

_________________________
:snottuB

Left: Select new window
tiuQ/trobA:elddiM

Right: Zoom/Pan MENU _________________________











.edomnaP/mooZehtsretnenottubTHGIRehtgnisserP

____________________
:snottuB

Left: Zoom MENU
tiuQ/trobA:elddiM

Right: Pan MENU ____________________











.nottubTFELehtsserpMOOZoT
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___________________
Buttons:
Left: Zoom in

tiuQ/trobA:elddiM
Right: Zoom out ___________________












yrevE.deriuqersaerutaefa,otesolcsaniro,morfyawarafsaevomotdesuebnacedomMOOZehT
time a button is depressed, the graphic screen is redisplayed with the newly selected area. In ZOOM,

tniopsihT.dnuoramoozottniopecnereferehtsadesusiemarfwodniwtnerrucehtfotniopretneceht
cannot be changed in the ZOOM mode. It can, however, be changed in the PAN mode, which is exam-

:sraeppaniaganeercsgniwollofehT.nottubELDDIMehtsserp,edomMOOZehttixeoT.txendeni

____________________
:snottuB

Left: Zoom MENU
tiuQ/trobA:elddiM

Right: Pan MENU ____________________











ehtybdenimretedsireyalatadehtssorcatnemevoM.edomNAPehtretneotnottubTHGIRehtsserP
position of the mouse pointer, and at first may seem somewhat counterintuitive. The next screen illus-

:noitcelesehtsetart

___________________________________
:snottuB

Left: Specify new window
tiuQ/trobA:elddiM

Right: Specify new window CENTER___________________________________











ehtfoedisTFELehtotretniopehtgnicalP.reyalatadehtrevotnemevomslortnocnottubTFELehT
window appears to move features to the RIGHT and vice-versa. Likewise, moving the pointer to the

-referfoemarfehT.noosdna,wodniwehtniPUserutaefevomotsraeppawodniwehtfoMOTTOB
ence is always toward the CENTER of the current window. Pressing the RIGHT button allows the user

.ecnereferforetnecehttiekamdnaerutaefcfiicepsanosucofot

To exit out of the Zoom/Pan Menu, continue to hit the MIDDLE button until the starting menu is
.dessecca
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UNEMGUBEDEHT.61

The Debug Menu was originally designed for locating and fixing errors in v.digit during the program’s
-amrofnignidnfiroflufesusitub,mrofdetroppusnudnaetelpmocninanielbaliavasitI.tnempoleved

tion on features by referencing their internal topological structure. Within the Debug Menu, the word
-inhcet(setisrehtehwatadrotcevsaderetneerayllanigiroserutaeflla,sitahT.yllacirenegdesusienil

cally, a line defined by one point), simple lines, or lines defining area perimeters. It can be accessed
gubeDehtroftuoyalneercsehT.yek,"-",hsadrosunimehtgnisserpybunemtigid.vrehtoynamorf

Menu is presented below:

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|uneMgubeD0.4noisreVTIGID-SSARG|

| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |
|:snoitpogubeD|

| l - Di s p l a y l i ne i n f o |
|ofniedonyalpsiD-n|

| a - Di s p l a y a r e a i n f o |
||

| L - F i nd l i ne |
|edondniF-N|

| A - F i nd a r e a |
|elsidniF-I|

| |
|senil-edoNyalpsiD-d|

| |
|unemniamottiuQ-q|

| |
|----------------------------------------------------------------------------|

| He l p Zoom * ˆ |
||

| GLOBAL MENU: P r e s s fi r s t l e t t e r o f de s i r e d c omma nd . [Uppe r Ca s e On l y ] |
|----------------------------------------------------------------------------|

16.1. DEBUG MENU OPTIONS

After digitizing or importing a vector file, executing the programs v.support and v.import may occa-
nacrorresihT.aeraroenilnevigarofslebaletacilpudgnidnfituobaegassemgninrawaevigyllanois

be caused by two things: either there are in fact duplicate labels in the file, or a label from a nearby
-borpylnosirorretsrfiehT.erutaefehtotgnignolebsadeterpretniylgnorwneebsahenilroaera

lematic if the label categories for the feature are not the same. In this case, the analyst must decide
ebyamnoituloseht,esacrettalehtnI.)s(rehtoehtevomerdnatcerrocsislebalelpitlumehtfohcihw

as simple as moving the label marker position using the Label Menu. These warning messages supply
detagitsevniebnacserutaefehtnoitamrofnisihtgnisu;rebmunecnereferlanretnis’erutaefmelborpeht

using Debug.

Debug is divided into two sets of either mouse inputs or keyboard entries. Type in the first letter of an
cfiicepsottniopotesuomehtesu",a"dna",n"",l",snoitpoeerhttsrfiehT.tietavitcaotemannoitpo

features. Interactive instructions will appear on the dumb terminal screen (or the shell window if only a
awollofesuomehtgnisusnoitarepogniggubedtsom,uneMtidEehtekiL.)desusirotinomscihparg

left-right button sequence for first, choosing, and second, accepting, the function. The middle button is
-l":enilarofsielpmaxegniwollofeht;ralimiserasnoitpoehtllA.noitcnuftnerrucehttiuqotdesu

Display Line Info."
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_____________________________
Choose Line:

Buttons:
Left: Choose line

tiuQ/trobA:elddiM
Right: Accept chosen line_____________________________
















rehtO.neercsscihpargehtno)wolleyroloctluafed(dethgilhgiheblliwti,erutaefehtgnitcelesretfA
information will appear on the screen where the global menu (bottom menu) had been. It appears in

.)elpmaxenasadesusienila,niaga(tamrofgniwollofeht

__________________________________________________________
2:yrogetaC8:#eniL

# 8: N1 8 N2 9 Left 0 Right 0
359.7609343Y850.032994X2yrogetaC)8xedni(31ttA__________________________________________________________




 





.enilehtfoygolopotlaitapsehtgninfiedsetanidrooclanretniehtotreferevobasnoitpircsedenacraehT
For example, the Line # is 8, meaning it was the eighth line digitized in the sequence. It has been

seiresehtniht31ehtsitI.8#tasnigebdna,9#dna8#,sedonowtotdeknilsitI.2yrogetacdelebal
of labeled features, and the (x,y) UTM coordinates of node 8 are provided. The Left and Right fields

dnaenilehtfo"tfel"siaeratahw,saeradelebaldednuobsenilehtfi,.g.e;snoitangisedaeraotrefer
what area is "right" of the line. However, since this line is not an area edge, the fields are categorized

."0"sa

The KEYBOARD commands are somewhat more flexible and provide the user more information, for
:raeppalliwnoitamrofnigniwollofehtdlefiunemlabolgehtnihtiW".eniLdniF-L":elpmaxe

______________________________________________
:tiuq’q’,enilderisedfo#,eniltxenrof>RC<retnE

# 1: N1 1 N2 1 Left 0 Right 0
delebalTONsieniL

Total lines: 31______________________________________________





 






,nwonkfiro,yek>NRUTER<ehtgnisserpybserutaeffoecneuqesehthguorhtdeecorpnacresuehT
the number of the feature in question. In the example above, there are 31 total line features occurring

debircsederasnoitcnufrehtO.ylralimisnoitcnuf"A"dna"N"snoitpO.reyalatadrotcevehtnihtiw
below.

I - Find Isle

Highlights "island" polygons, or areas completely surrounded by, or embedded within, other areas,
.mehtgninfiedsenilehtsebircseddna

d - Display Node-Lines

Functions similarly to the "Display Node Lines" option within the Toolbox Menu.

emacewecnehwmorfnruteR-q

Returns to the previous menu.

After locating the problem features, the user has several options to modify them. One way is to use
eromrehtonA.erutaeftcepsusehtegnahcroevomerdnalebaLrotidEsahcus,sunemtigid.vrehto

involved procedure is to change the binary vector file into ascii format using the v.out.ascii program.
ebnehtnacelfiehT.tespamtnerrucehtnihtiwyrotceridiicsa_gidehtnihtiwelfitxetasetaercsihT

edited using "vi" and then converted back to a binary file using the v.in.ascii program. Other programs
.desueboslanacnaelc.vrotroppus.vekil
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tigid.vGNITIXE.71

To exit the v.digit program, return to the Main Menu and type "Q" to "Quit." The following message
:sraeppa

________________
]n[?tigidevaeL________________ 

neebevahelfirotcevehtotsnoitacfiidomynafI.yreuqehtretfa>NRUTER<dna"y"epyt,evaeloT
performed, the following sequence appears in rapid succession:

____________________________________________________________________________
Compressing Data: DONE
Compressing NODES. LINES. AREAS. ISLES. ATTS. Writing Plus File . . . DONE.

]n[elfisttAehtsserpmocottnawuoyoD____________________________________________________________________________




 





,sesactsomnI.tespamSSARGs’resuehtniyrotceridtta_gidehtnielfirotcevehtotsreferyreuqsihT
the user wants to answer with the default, [n]. This way, all information about the file, both old and

niatrecerauoylitnU.snoisseserutufnidesseccasitahtrewenehtylnositihguohtla,deniatersi,wen
that the file is entirely completed, answer "n."

If the user answers "y," the program deletes the attributes from the file that are not represented in the
,serutaefdelebalerrofslebaldloehtedulcnismetihcusfoselpmaxE.elfirotcevehtfonoisrevtnerruc

changes in topology, etc. The effect is to "clean" the attribute file for the vector layer created or
enilnithguorbsielfietubirttaehtyawsihtnI.noissesgnizitigiddetelpmoctsujehtgniruddefiidom

with the most current version of the map. In addition, if error messages about duplicate attributes are
ehtotylevitisopgnirewsnaybdetanimileebsemitemosnaceseht,troppus.vgninnurnehwderetnuocne

above prompt. Upon exiting v.digit, you will be returned to the GRASS prompt.
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