- Nikon

AP800

FIELD INFORMATION SYSTEM SOFTWARE

Reference Manual







IMPORTANT NOTICE

The information contained in this document is subject to change without notice.

Nikon Geotecs Co., Ltd. make no warranty of any kind with regard to this
material, including, but not limited to, the implied warranties of merchant-
ability and fitness for a particular purpose.

Nikon Geotecs Co.. Lid. assume no responsibility for the use or reliability of
its software on equipment that is not approved by Nikon Geotecs Co.. Lid.

This document contains proprietary information which is protected by copy-
right. All rights reserved. No part of this document may be photocopied.
reproduced or translated to another language without the prior written consent
of Nikon Geotecs Co.. Ltd.

COPYRIGHT ACKNOWLEDGEMENT

Copyright © 1998 NIKON GEOTECS CO.. LTD.

PRINTING HISTORY

July 1998
Oct. 1998
July 1996
Dec. 1994






Table of Contents

PreStart Chapter 1

MaEIN FURCHONS oot I-1
APBOO KCYS et 1-5
Using Menus and Selection LiStS ..o 1-10
How the Software Communicates with You.....oooooiioiiieeeeeeee i-12

Getting Started

Loading the AP800O Application Software ...

Turn Power ON of OFF ..o,

Tilt the TeleSCope oo

Chack Level e

Main MENU ...ttt 2-4
Understanding Terms and Finding Functions ......cccocooevceieeeiecnennennnn, 2-4
Prepare the New Data Card.......oocooooviiiiioeeeeeeeeeeeee e 2-4
Setting Up the APBO0 SOftware ......c.ccooovvieiiieseeeeeeeeeee e 2-5
Managing the Job....cooriiininiiie, 2-6
Entering Long Point Numbers............. 2-7
Measuring With AP800..........ccccceee. 2-8
Using QUIck Targels oottt .29
Freld Procedures ...t L2-11
Power Saving and System Reset FeaturesS ......ooooooeevioeoeeeiiieeeeee. 2-13
Maintaining the Orientation During a Battery Change ......................... 2-15
QUICKSIArT SUTVEYINZ ..ot 2-16

AP800 Referance Manual I



Contents

Job Manager Chapter 3

Create Jobs and DIrectories ..ot =4
Open a Different JOb ..ot crcne 0. 32D
Attach a Control Job to the Current Job...oooooiii 357
Rename Jobs. Files, and Directories ..o 3-8
Delete Job, File, 01 DIreCtony .ottt 378
Add Points 1o the Open JOb ..o 359
Copy Coordinates Between JObS ..o 3210
Missing Control JODS oo e 32 1 3
About the DIrectory SUUCHIIE .ooveeiriieet e eieevemeeeecveverraeneenee s 3= 14
Uploading Coordinates From a File ..ol 316
Summary of Job Manager Function Keys ..ccceioevevroneccenencsvcece e 3210

Station Setup Chapter 4

Known Station ....cccocmmmmesmmeriie st ceememse e s messr e s 4-2
Enter Station Point Information ...t 4-3
Enter Backsight Point or Azimuth ... 4-6
Sight Backsight and Measure ... e ceeneeeeeneenens 4-8
Face 2 Measurement (Optional) ...+ e 4-11
Options During Station Setup.....coi et e 4-14
Summary of Known Station SOftKeYS ..o 4-15

[T =T o 1 T 5 S

Overview

Enter New Point Details ..ooovoiiiieee e 4-20
Sight Pt and MEasUure ........cocoiiiiiiici et 4-23
VLA et 4-29
S ESLICS et eeee et ettt et ettt et ebt e st e s et e e n e nene e anaeneennens 4-30
Computing Resection Station Coordinatles...o.ooovviemoeiieios e, 4-33
Residual Data SCTeens oot e 4-36
Summary of Resection SOftKeYS .ooeoviniiiiieiieeee e 4-37

H AP8C0 Refererce Manual



Contents

Remote Benchmark ...ciivciiimrrecemrnrsrssessesessesserssssssssnsosssssesass 4-39
Enter Benchmark Data. ..o 4-40
Sight Bencaimark and Measure. ..o 4-41
Sin Z Value & S1atistics REPOt.ouerivoriiveiieeeeeieeeeeeeeeeeeeeeeeeen . 4-42
Rezmote Benchmark Options ..o e 4-43
Summary ¢ Remote Benchmark Softkeys ..o 4-44

Collection Chapter 5

No BS Check or Station Setup since Power ON! .52
Enter Point Information ... 5-3
Taking a Meastrement ..ot 33
Recording & MeaSuremMent ..o ettt 5-10
Modifying ReCoOrdS ..o 5-11
Entering Feature Cedes and Code Parameters.......oooeevevceveeiciecene..5-12
Collection OPUONS (oo D= | O
Summary of Collection Softkeys ..o 3-20

Stakeout & Reference Line Chapter 6

Point STakeoUL. ...ccmwerreiiiiiiinire e rremresne s snssannssnsssasssnssannssansnsenes 6-2
Individual Points or a Stakeout LiSt. oo 6-3
Starting the Stakeout
Building a Stakeout List ................

Customizing the Data Display Screens. ..o 6-15

Lo 11 = SRS 6-17
Summary of Stakeoul SOKEYS .ot 6-18

2 Point Reference Lime .. i eecrcrerccrcnrrcn e sesecn e sme s 6-20
Starting 2 Point Reference Line ..o 6-21
Define the Reference Lin€. .ot 6-21
Taking the Measuremen e . ettt 6-25
Specifying Datum COnSLants ...oc.eo oo e 6-29
2 Point Reference Line SOfKEYS..oooiiiiiiiieiieeeccieeeeee 6-32

AP800 Raference Manual HI



Contents

Arc Reference Line .t

Starting Arc Reference Line......
Define the Arc..ooeeiviecniee.
Taking the Measurement
Specifying Datum Constants .....
Arc Reference Line Softkeys ...

Control
OIVETVIEW ittt ettt ettt et ene ettt e st e tneaaneraee eene 7-2
Enter Station Point Information ........cccoeeiinieiiininiccieeteercee e 7-4
Enter Backsight Point Information ..o e 7-7
Sight Backsight and Measure .......coccooveoiiiiiiiiii e 7-9
Enter New Point Details ... -1
Sight Pt and MeEasUure ..ottt e 7-14
Jump To Collection or StakeOUl...coociiii i 7-20
LD e ettt et a 7-22
S AESLICS ettt ettt ettt et e et e e et b e et e e e e e e e e e e e e oan 7-23
EXINE CONOL ettt e ees e 7-26
Summary of Control SOKEYS ..oovieiiiiiee e 7-27

Traverse Adjustment Chapter 8
Tracing TraAVEISEC. e e ittt ettt eaat e re e e 8-2
Obtaining More Point Information.......c....ccoooiiiiiiciiec e 8-3
Specify the Starting Point of @ Traverse ..ooeevvveeeeeeiceceeieeiecee e e 8-3
Compute Misclose and Display Closure Report....oooeveeevveieeveeiveeen. 8-5
Define Next Traverse ..ottt 8-7
All Traverses AdJusted. . ..o 8-7
Discard Traverse Adjustments ...oooooveeieecioenereeeee e - 8-7
Summary of Traverse Adjustment SOftKEYS..ooreeeeeierieeeieeieee RS 8-8

iv AP800 Reference Manual



Contents

COGO Chapter 9

=T = S 9-2
Pi-Ft Inverse (Point - POINT) cooooiiiiiieeeeee e 9-3
Pt-Line Inverse (POINE - LINEY coe it 9-5

L G =TT o2 £ o] £ 9-8
Brng - Brng Intersection (Bearing - Bearing) .ooooeveoveeeeeeviiieeie 9-9
Brng - Dist Intersection (Bearing - DisSlance) ..o, 9-10
Dist - Dist Intersection (Distance - DISLANCE) cveeoeeeeeeeoeeeeeeeeeeeeeeeeeean, 9-12

e L= 11 1= I IR o U= O 8-14
Derine the LINE e e 9-15
Detine the Offset Distance and DIreCHON .o ece oo, 9-17
Calculate the Offset and Record Points ..o 9-18

Area and Perimeter
Define the Area.....oooeeeciiieian...

Manual INPUL ... e connncsncr e s e smneres s non s s vane 9-24
COOTAINALES 1.ttt et 9-25
Brng & Dist (Bearing & DiSIance) oo 9-26
Line & OFTSEE .ottt eaeeaee 9-28
Taking 2@ MeasuremenTl. e 9-30

Shift & RotalionN ...cccevriveiie et e 8-33
Apolying a Shift and Rotation ... 9-34
Entering the Shift Values .o 9-35
Entering the Rotation Values ..o 9-36
Apolying the AdJuStMEnt.c..ooieoiiiii et 9-36
Viewing the ReSUILS ..o 9-39

BYC-CUTVE eemciniicsaimsicentsrrar e sssmmeesrasasssssesrensmasasassecresssnnsasasssannesusans 9-40
Define the ATC .ottt 9-41
Specify the Point Interval and Offset ... 9-42
Calculate and Record the New Arc Points ..., 9-43
Summary of COGO SOTREYS oottt 9-45

AP800 Reference Manual \Y)



Contents

Communications Chapter 10
Uploading TO the InStrument ......ccircinmisramecec e rersncsmnanensesssnas 10-2
Setting Up APS00 to Upload Your Datat..c.coeieivcinniiin e 10-3
Downloading FROM the Instrument ......ccccccceermiiceccnnenarecmscnnnnnanes 10-8
Setting Up AP800 to Download Your Data......oooooooioveii 10-8
Communications SettingS......ccccrmmmrsnrerscneimacrsseessasensessansesaneass 10-12
System Chapter 11
ConfiQUIatioN ... cis e e e s n s sessassnsnsanass 11-3
DiIStAnce UNILS cueeieeiiieiee ettt e ea e 11-4
Angle UNits oottt et I-5
COoOrdiNAleS ..o e 1i-6

POINt NUMDEIS 1eeiee e 11-7

T 8 P URIES ettt e 11-8

Date & TIMC oottt 11-8

ST UD oo eeeeee e emeses e ere e 11-10
Owner DetailS. ..o e e 11-11
Calibration........cocinemrnsniiniee e nrsns e s ssmesssmessssmmsencncsssmesssnrssnes 1142
Angle and Tilt Calibration ... 1i-13
Format Card......creinimmsinsennncesscraerasnecsnneerassncsnsmmnnseransesasvsaases 11-14
Formatting a Data Card ..o H-15
FNC Key Menu Chapter 12
SWICHES ..ttt ca e s e s e e e s e s ssmas e menr e e n 12-3
How to Select Functions and Set Levels .oo.ooioiieen o 12-4

The SWILCRES oo et 12-4

VIEW [ Ediccceeionrnmnsesreceeeeresnsscescirsmesennsssesn e s sesmssuns sasssssossssonsesens 12-5
Searching FOr ReCOTS ..o 12-8
Editing the Open Job ..., 12-10
Summary of View / Edit SOfIKEYS .oooovvivieiieeececeeeeeeeee e 12-18

Vi AP800 Reference Manual



Contents

Lo LR - L1 o S 12-19
Common Softkey FURCHONS ...ooveiiiiieieceereeee e 12-20
Measuring Angies Only
Measuring Distances.....

Staking Out Points ..o
Summary o Total Station Softkeys ....

NOEES ettt e s e s e enn s
Adding a Note.oooeee .

SEHNGS «eeoeeiensivr s erss e e s sns st e e re e mae s n e senen s sme s smannme s

STALUS trevruiireecrceressiciiins sttt st eeeresen e e sanensssnsanssnessnessnenessannasmrsnes 12-30

Check LeVel e cceese e smnssses s sn e e 12-31

L0 o Lo SOOI 12-33

Backsight ChReCK .o re e e s n e neans 12-34
Sight and Measure to Backsight POint....ooviiiinieieceee 12-35

2 T o 3 12-35
The Map SUTEeN oottt 12-36
USING MaD .o 12-36
Summary of Map SOfIKCYS oo 12-44

Setfings Chapter 13

E DM e criet e rrr et e e e reann s aeaeasna N cannm e ARk aRaRaRR R ReRReRenne e nman s 13-4
M SR-TREAALL oot 13-5
Tolerances (Face I/Face 2 Slope Distance) .ooocovoieciininiiieeieeeen. 13-6
EDM POWET SAVE oot 13-7

ANGIES e ccs s e n s s s e s e e nnerssonnss s anae s rana s nn e nn e nnasennn 13-8
ReESOIIION o e 13-9
Tolerances (ANGES) oo 13-9

TemMP. & Press e 13-10

Prism Constant. .o cecemmmererivnmmsimssissssssransanssasersmsmasannssansssraranmnns 13-11

AP80G Reference Manual Vil



Contents

STAHON SCLUP +1veeteeteeiete ettt et sa e nan s en e neene s nees 13-14
COMBCHION ettt e e e e ete e eetie e e bt eeeeeaabessssssassnaanaeeanenneee 13-15
SHAKEOUL et e et e et a e e aeeaasannne e e e saee 13-17
SYSTOM ceiiccicieiranmimsmsr s isasises e s stsnstseusana s sasssansnaseenesmnsnensanansnnannnnes 13-19
Date & TIME oottt e e e e e e e e e e e e e eeeeenneaes 13-20
KEyDOard ..ouiiiieiiieiicce et 13-21
COMMUNICALIONS ..ottt eeeeeeeeee e e e eee e e eeeeesseesesaeeeesassanesassasaassaanaaaanan 13-22
POWET SAVIIIZ Lottt 13-23
ShOW SeTHNGS -eeeeeeremrerreirisssisrersssmmerssr s ennens s sesaesanansasasmasanes 13-25

Appendix A-1

Setting Up Feature Code and Code Parameter Files...cccoceueuee A-2
APB00 Feature Code and Code Parameter Files ..o e, A-2
Creating Custom Files in the ASCII Format ....coooveiciieecnes ez -3
Converting ASCIHI Code Files to Binary Files ..o e A-10
Copying Binary Files to APBOO ..o A-11
Setup the APBOO SOfIWAIC ..eoveeeicei ettt A-11

AP800 Search RUIES e cicrncrmcncccamensissesseaccsnvannannnas A-12

Nikon Download FOrmat......ccmcceeemcecaesmsmnscconsnerannnessnssssssssssonsesannsses A-14
OIVETVIEW oo e e e e e et st e e e e e e e e nant e e s e etaanaeeanneeaneees A-14
Raw Data Download ... e A-14
Coordinate Data Download ... A-21

SDR Download Formats (2x and 33)...cccveeere e A-23
CIVEIVIEW oottt e e e e e e a e e e eenanee e esenesnaaes A-23
SDR Raw Data Download .......cooooviiiiiieee e A-23
Coordinate Data Download ... A-31

TDS Download FOrmat...cccccemmenmmnesssssssrassnessnessrssamammmsmmeminnmsmessnasncs A-32

DXF Download FormMat.. . . reerrirecresceerersrenessunsssssssssssmmsussensin A-34

APBOO0 File TYPES ceiieireicereeraaaererresssnrerssssntsasnsssnsantesessmserssansnssansnen A-35

viii AP800 Reference Manual



Contents

Mathematical FOrmMUIBE ....c.cccvirreererremnsnisrcnsesiosssnessessssssnsnsmannens A-37
OVEIVICW et e e A-37
TS oot ees e A-37
INOTALTON 1ttt ettt e e et e e er e e eneeer s A-39
VA. HA and Tilt Calibration...........coooooiooe e A-40
COTTEELIONS 1.ttt ee e et eee e aas e e A-41
Coordinate CalCulation.......ccooooivoiioeeeeeeeee e A-43
Facel/FACCZ oo, A-44

Known Station.

Glossary G-1

Index -1

AP800 Reference Manual IX






L—1 [enuBpy aousisioyY 003dY

($1-7 98ed uo _dwnsay],, 03 JOJOl UONBULIOJUL IOW JOJ) Wokj e paromed
sem 11 21oym 2oe(d oyl 1B SOWNSAL JUDWNNSUL AY) SA SOUI0 1y pakejdsip st
NUAW UreW 24} 10sal Jomod B 10)je 50 N Pouin] 1s11] S1 JUSWINDSUL 2] Ud| A

‘a5ed 1xcu
JU1 U0 UMOYS Si swessold 0ARdadSaI 119Y] PUR SUOIIAUNY UIBLL DY) JO HD1 nudw
VL W0ISAS,, jo uondooxo oy yim “Apjuonbaly swoll nuow 0yl JO ISOW osn
[I1M NOX "NUSLU UIRW JY) WOI] PISSIIOT 9q [[€ Ud ORIV JO SUOndUNj uiew oy

SUOIoUNS Ul

.U:OQmQ‘_ 01 Moy pue noA i SOIRDIUmWInd 2I2m31JOs oyl mOoy WIed’

NOA 18- INLA/TE8-INLA/ 1 S8-INLA suotel§ pletd UONIN o) {ilm osn {[Ly.
nOA SwWeisokd [Bd1UYdd) PUR “JUWIBZUTI “SUIAIAIRS OY) SOONPONUE MRISILS

MBINBAD
“301jj0 pre

pay ayy ut Ananonpodd 1nok oseardur 01 papiaold €1 uonBuLIOUL oY | U praa
HOX oyt UIDLI2) 2y Jr18 ~o0uo 1a1deyd SIYI pEal 0] dABY AJUO P[IOYS ROX

ol pesy osea|d

uelSeid

| Jeydeys




PreStart

Main Functions

Station Setup

1. Known Siation
2. Resection
3. Remote Benchmark

. Job Manager

. Station Setup

. Coliection

. Stakeout & Ref
Control

COGO

. Traverse Adjustment
. Communications
System

©ENOUTA N

. Switches

. View/Edit

. Total Station
Notes

Settings

Status

Check Level
COGO

. Backsight Check
Map

COPNPUTH WM

Stakeout & Ref

1. Point Stakeout
2. Point List

3. 2pt ReflLine

4. Arc Refline

COGO

1. Inverse 5. Manual input
2. Intersections &. Shift & Rotation
3. Paraliel Line 7. Arc-Curvz

4. Area & Perimeter

Communications

1. Upload
2. Downioad

Systam

1. Configuration 3. ~ormat Card

2. Calibration

System/Configuratiorn:

1. Distance Units 5. T & P Units

2. Ange Units 6. Date & Tme
3. Coordinates 7. Start Up

4. Poirt Numbers 8. Owner Cetails:

Settings

EDM

Angles

Temp. & Press.
Prism Constent
Job

. System

. Show Settings

Ne oW

PN
I
N

AP800 Reference Manual



c—1 , {enuep 9oL8layeY C08dY

*SpIeD BIRp JBULIO) put ‘drempley oyl isnipe Aiessoowl ji pue
¥ooyo Afjeorpourad tsuswosnbai 1noA 03 a1emijos oyl 9ZIUOISNT 101 NOA SMO[[Y
‘9

Sunwoidng puv Surysay) ‘Surziwoisn) 4o — woIsAsg

"aseqrIep o) WOIf S01BUIpIo0D
10 TIRp MEI SUIPEOJUMOP pue dseqeiep oyl 01 sojeulploed Sulpecdn 104

DIDC] X244NS SuafSundj — SUORBIUNLLIWOYD
“$SOTRUIPIOOD Indul AJjeRuBW 01 NOK SMOlfe (XD UOHIPpE Ul
"SJUDLIDINSEOW PJo1} INOA Yiim MIOm pue j0adsul pue "pioy a3 Ul 2jym swiond
USISOP MIU JIB[NO[ED 0] NOA J[RUD UDIYm SUOHOUNJ JO JOqUINU © SUIRIUO))
L2025y 2101005 104 — 0Bog
"SABUIPIOOD 3Y) ISN(PR URD PUR SOSISABIY PISO[D JOJ ISTIISIW dYT $YIOYD)
$2$42ADLL Sursnlpy pup Sunij 10 — judUNSNipy asiaABIL
"A2BIN0OT PASELAIOUL 10] $a0R) 10q uo sdutpeas oidnnuw oye1 01 nok sojqeuyg
XOBUNDIIY SULTISDIPY PasDaLZu] 0. — JOJUOD
QUL DOUDIDJAI B WO $198JO atnseow pue sjutod 1modyers 01 nok 3a[qeuyg
SUONDINOID] QUIT 2DUBA2[2Y pUD SJUIO4 IO SUYDIS 107 — JaH ¥ INOSYRIS
"PIoL oyn ut uonodojjod eiep oziwndo o) pauSisac]
DIDC] SPLOd2Y PUL S2URSPI P — UOI0B]j0D
TUONIRIS UMOUNUN 10 umouy © 10a0 dajas 01 nok sajqeus]
SWPISOd BUINDAUNG SUIDINOT) — dnmsg uocnels
‘sqol usemiaq sareuIp1000 Adod o1 pue *sqof aeann 10 uado 01 nok sojquuy

pingy aaung unof sadvuvpy — 1oBeuey qop

uelgald SUCRoUNS Ulep



PreStart lAain Functions

FNC Key — For Swapping Functions
Temporarily suspends the current function and allows you to:
Take a quick measurement: do a backsight check: map and graphically inspect
points and observations; change tolerances: view and edit your data, and much

morce.

NOTE: You use the "FNC™ key to display the FNC Key Menut.

Typical AP800 Screen

Header Line ——— Current Time Battery Lavel
Current indicator
Function Current (all black =
) Measurement tully charged)
Data Entry Field —
| COLLECTION 727 (M
Sideshot H&: 234° 567 08™
Ft:10] <= : B9°03°35"
HT: 1+ BO.9524f |

Code

Softkeys

Softkey Bar Selection List Softkey

Signal Strength Meter ————
(shading shows signal szrength)
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PreStart AP3CO Keys

ESC — Exits the current window or screen.

Special note for data entry windows: — 1If you change the cata in a field and
you press the “ESC™ key, AP800 deletes the data in the field and restores the
previous value (shown in reverse video-white characters on a black back-
ground). Pressing the “ESC™ key again exits the current windew and AP800
asks you if you want to save any changes you may have made to other fields.

ENTER — Moves the cursor to the next field. Accepts all the data on the
screen when the cursor is on the Jast field. Also records measurements within
the “Collection™ function.

Keys for Displaying and Selecting Softkeys

Mode — Changes the softkey mode to alpha, numeric, or measurement and
displays the softkey labels in the softkey bar.

Alpha Softkey Mode

Includes the special character softkey “char” (displays
“\?.:;& @1 efc.) The Mode key exits the list of special
character softkeys.

Numeric Softkey Mode

Measure Softkey Mode

How to Select a Softkey

With the exception of the “ESC™ and “ENTER"™ keys, the bottom twa rows of
keyboard keys are used to select a softkey.

The top row of softkeys correspond with the top row of keytoard keys. Ir. the
example shown in the next figure, pressing the 1™ keyboard key selects the

“MSR” softkey, 27 selects “DSP”, and so on.

1- @ APB0C Reference Manual
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PreStart APB00 Keys

Tvping a Blank Space — Press the “spc”™ key. If it is not displayed, change to
Alpha softkey mode and select ““char,” then press the “spc™ key.

Typing Lower Case Alpha Characters — Change to Alpha softkey mode, then
press ““char,” twice. Press the appropriate key.

vx You can enter a mumeric character in either Alpha Softkey mode or from
within the special character set (“"char™). Even though the numeric keys are
not displayed. AP800 inputs the corresponding numeric when you press a
softkey four times.

Example: Pressing the “ABC™ or the “"*\7"" softkey repeatedly displays the
following sequence of keyst AB C 1or ®\ 7 1.

When You Cannot Select a Softkey

The current function and data entry field determine which softkeys you can and
cannot select. For example. AP800 will not accept an alpha character in a
numeric field, such as “Stn Pt (station point).

Keys for Moving Around

All Sereens and Conventional Selection Lists

T and L — Move the cursor or highlight up or down a menu and selection list.

Menus and Conventional Selection Lists

< and — — Move the cursor to the adjacent column in a menu and selection
list. (The — aiso opens the selection list when it is available.)

Data Entry Fields

«— — If the data is in reverse video, the cursor moves to the right of the last
character in the field. Pressing <" again moves the cursor to the left one
character if the left arrow key is set to <" (refer to page 13-21).

— — if the data entry field is in reverse video, the cursor moves to the first

character in the field. Pressing ©—" again moves the cursor o the right one
character.

Lm — m AP800 Referencs Manual
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PreStart Using Menus and Selection Lists

Key and Procedural Conventions

From this point on the manual uses the following conventions when telling you
which keys to press, actions you should take, or choices you can make.

HT — Bold text without square brackets normally refers to data entry fields or
menu items where you are to type data or select an item.

[ESC] — Bold text between square brackets refers to a keyboard key you are
to press.

JMSR] — Bold italic text between square brackets refers to a softkey you are
to press.

e — A circular bullet refers to a step you are to carry out within a procedure.

>> — Small angle brackets refer to menu options.

vw Tips and special notes to improve field productivity will be shown like this.

Using Menus and Selection Lists

How to Select from a Menu

Menu selections are made using the corresponding numeric key on the
keyboard or by moving the highlight to the item using the [T]. [{]. [«]. [=]
keys. then pressing [ENTER].

Using Selection Lists

Selection lists are field-specific and resemble menus. They may contain feature
codes, station points, record types. and other data. There are two types of
selection lists: “Conventional™ and ““Circular™. They operate differently and
have different icons.The selection list icon is displayed in the softkey bar when
a selection list is available.

.@ - .MO AP800 Reference Manual
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PreStart How the Software Communicates with You

How the Software Communicates with You

AP800 communicates with you through its data entry wincows, status
windows, question windows and error windows.

Data Entry Window

The flashing cursor in a data entry field prompts you for data. You may type or
use a selection list depending on the data required.

COLLECTION 12:3u {58

Cov
Fit

ol A Y e
Control Point!

Code™

Status Window

Keeps you informed about what the program is doing. such as measuring or
recording. No action on your parl is necessary.

COLLECTION & iy {80
Sideshot |HA: 235°01° 557
Ft:Fk 247

Recording Pt 101

1- .?M AP800 Reference Manual
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PreStart How the Software Communicates with You
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Chapter 2 |
| Getting Started

Introduction
This section explains hcw 1o prepare the AP800 application software for use

with Nikon Field Stations DTM-850/DTM-830/DTM-820. You are also intro-
duced to the field procedures which AP800 can perform.

Loading the AP800 Application Software

Warning

Do not insert the data card at this point. It has not been formatted and will
cause the instrument to hang.

Turn Power ON or OFF

Turn Power ON ¢« To turn on the mmstrument and start the AP800O
appl.ca:zion software. press the [PWR] button.

Turn Power OFF Warning

To prevesit data loss de not turn off the power when APS00
is recevding a point to the aata card. An “eveball” svmbol is
displaxed on the header lire during recording.

¢ To turn off the system, press [PWR]. then press
[ENTER].

See also “Power Saving and System Reset Features™ on
page 2-15.

AP800 Reference Manual 2—1



Getting Started Tilt the Telescope

Tilt the Telescope

After you tumn on the power, AP800 prompts you to ““Tilt Telescope.™

Prior to reading an angle you must locate and reset the vertical 0° position. You
do this by tilting the telescope to the horizontal lim in the Face Left position.
The tilt telescope screen is optional. If turned off (see page 11-10) then the
telescope can be tilted at any time before you start 1o measure.

This screen also shows the date. time. contrast. and battery level. You can
change all these settings except the battery level (see “Setting Up the AP800
Software™ on page 2-5).

After you tilt the telescope AP800 prepares itself and displays the “"Check

Level™ screen.

Check Level

This screen allows you to accurately level the instrument using the APS00
software and turn the leveling compensators on or off. Once the instrument is
leveled, and assuming that the compensators are reading (turned on and
adjusted within their working tilt range), the measured angles will be accurate.

NOTE: The leveling window pops up automatically during measuring if the
instrument goes out of level while the compensators are turned on.

“X” Horiz. Plate Bubbie

“X” Angle Tilt Reading

’_"[ ot
: -l-h..|.|.
“Y” Horiz. — g . o e i<y Bulis-eye
Plate Bubble l # i

“Y” Angle Tilt Reading —‘ l—X and “Y” Compensators

2—2 AP800 Reference Manual



Check Level Getting Started

Leveling the Instrument

Three on-screen devices are available (0 help you to level the instrument. You
still use the instrument’s leveling screws to adjust the level of the instrument.

Bull’s-Eye and X and Y Horizontal Plate Bubbles — Center the bull's-cye
and bubbles.

X and Y Tilt Angle Readings — AP800 displays each reading if the compen-
sazor is turned “ON.” Additionally. the leveling window pops up if the
instrument goes out of level.

When a measurement is made. the X tilt angle compensates the horizontal angle
and the Y tilt angle compensates the vertical angle.

Horizontal and Vertical Compensators
You can tarn the horizontal and vertical compensators on or off. Use the T and

— to change the status of the compensators in the order ON/ON, OFF/ON. and
OFF/OFF. (I and « reverses the order.)

Warning

If vou turn the compensators off thex will remain off until you turn them on
again. The current state of the compensators is maintained even if vou turn the
instrument’s power off. then on again.

Closing the Leveling Window
e Press [ENTER] or [Esc] to close the window.
NOTE: The software will allow you to close the window

when the instrument is out of level, regaidless of
whether the compensators are on or off.

AP800 Reterence Manual 2 - 3



Getting Started Main Menu

Main Menu
AATH REWL L8 {ER
R.lob Manager fTraverse Adj.
tS5tation Setup ‘Cogo
Collection "Communicat ions
“Stakeout & Ref ‘*System
*Control
Job=FPERTH14 {26 recs/d Kok Free= Gz Kb
The bottom line contains the name and size of the open job, for
example, “PERTH14” and “DEFAULT” (discussed later). The
APB00 software also reports the space remaining on the data
card.
Error Message AP80OD reminds you to close the drive door or to insert the
Received data card when it detects either problem.

e Take the appropriate corrective action.

» Press [2] to Retry starting the system.

Understanding Terms and Finding Functions

Glossary A helpful Glossary of abbreviations and terms used by the
APBOO software is found on page G-1.

Index The Index at the end of the manual is designed to help
you quickly find terms and functions.

Prepare the New Data Card

Format the Data Survey data cannot be stored on the new data card until it

Card has been formatted. You do not have to format a data card
more than once. Formatting takes only two seconds and
the procedure is covered on page 11-13.

Copy the Files to  Copy the code file (NIKON.COD) and parameter {ile
the Data Card (NIKON.PAR) to the data card. Follow the procedure
given in “Copying Binary Files to AP800™ on page A-11.

2 -4 APB00 Reference Manual



Setting Up the AP800 Software Getting Started

Setting Up the AP800 Software

“Settings” and
“System/
Configuration”
Functions

“Switches”
Function

Owner Details

These two functions allow you to customize AP800 10
your requirements. “Settings™, which can be accessed and
altered at any time using the FNC key. lets you specify
the code files. precision mode. tolerances. corrections.
EDM power saving mode. and much more.
“System/Configuration™. which is available via the main
menu. lets you set distance and angle units, coordinate types.
point number lengths. etc.

Please turn to page 11-1 and page [13-1 to familiarize
yourself with these useful features.

You can also adjust the LCD light, sound volume. reticle
light. and heater by using the “Switches™ function (see
page 12-3).

In order to personalize the software, you can enter the
name and telephone number or address of the owner of
the AP8OO seftware. The “Owner Details™ screen belongs
to “System/Configuration”. To enter the owner details:

o Select System. then select Configuration.

o Select Owner Details.

= For more information. please read “Owner Details™ on
page 11-11.

AP800 Reference Manual 2—5



Getting Started

Managing the Job

Managing the Job

You can create directories and jobs in a similar way as you would on a PC
running DOS. APS00 can also read the directories and jobs you create using
your computer. For more information, please refer 20 “Job Manager™ on page

3-1.

Open Job

Attaching
Control Jobs

Transfer Data

Point (Record)
Types

Copy Points

Check Data

Search Rules

APSO00 can be set to automaticaly open the last job (sec
“Start Last Job™ on page 11-10; or you can use the job
called “DEFAULT”. Additionally you can use “Job
Manager™ to rename the “DEFAULT™ job or open another

job (see page 3-1).

Control jobs give you access to eslablished survey data
that you can use in your current jab to save time. For
information on these special jobs, refer to ““Attach a
Control Job to the Current Jcb™ on page 3-7.

You can transfer data to and from an ASCII file on a
computer or data card (see “Communications™ on page
10-1).

APBOO uses two-letter codes to identify the records for a

job. For example. ST is a staton setup record and

“CP" is a shot to a control point. The record types are
described in detail on page 12-6.

Survey points can be copied between jobs (see “Copy
Coordinates Between Jobs™ on page 3-10).

“View/ Edit” allows you to search. check. and edit your
data (see page 12-5).

The AP80O software frequently searches the job for
specific points. Usually such sez-ches are for the point
with a known point number. However. the job can contain
many measurement records with the same point numbe~.

A well delined search rule enables APE00 to always find the
correct point. For more information refer to “"AP800 Search
Rules™ on page A-12.

AP800 Reference Manual
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Getting Started

Measuring With AP800

Measuring With AP800

Measure Keys

Measure Angle
Only

Show
Measurement Data

Dynamic SD

You can measure to the prism by using [MSR], [TRK],
JALL], [ANG] or [ENTER].

Each measure key. except [ANG]. is user-defined and has
three precision settings. You can also set the number of
“distance averaging” measurements for each key. including
“Continuous.” fANG] measures only the horizontal and
vertical angles.

You press the same measure key to start and stop the
instrument in “Continuous™ measurement mode. Similarly.
you can stop multiple measurements by pressing the key you
started measuring with.

If you press [ENTER] during a multiple measurement, the
process is interrupted and the last measurement displayed on
the screen is recorded.

APB0O0 also allows you to change measurement modes while
it is measuring. When you press another measure key the
instrument measures in the mode defined by that key. For
example. you can go from continuous mode to a single
measurement or from single to multiple measurements.

For more information see “MSR-TRK-ALL™ on page 14-5.

You use JANG] to measure only the angles to the prism or
to set only the orientation. In some sitvations, [ENTER]
can be used to do this.

AP800 provides you with alternative measurement data in
“Collection,” “*Stakeout.” and ““Total Station.” Up to five
data display windows contain this information.

For example, in “Total Station™ there are data display windows
for the “AZ"\"VD"\"HD". the “SD™\*VD™\"HD". and the
“NAE™YZ". You press [DSP] to cycle through the windows.

During a measurement the last distance label flashes and a
=" or )" moves through the field, over the prism
constant in use displayed in the backgrcund. The “~" is
displayed when the target defined as a prism and )~ for
sheet. When multiple measurements are taken. AP800
displays the average ““SDx” after the last measurement.

AP800 Reference Manual



m - N lenuein aousisloH 0084V

‘196isey jo ybioy pue Juelsuod wsud Jo uoBUIQUIOD B ag [|IM 1S
ayl ‘pY 11H 8yl ebueys o] noA mojie eyl susalos Buunsesw uQ

IH 2 FUERSUSD WSidd Eiygy 3IS(ac

= ulu i

e 0087 L T LH
cE 11d
1M IEAEL 1oysapl g

HOILZITI00

1S4 S108I]
o) (jews oyl Agpdsip 01 Aoy [128ump ] oyl $s91d o

‘pakerdsip ase sAadpjos
Supmseow oyl [nun Aoy [opoy] oys ssaud ~Aiessaoau I e
1obuaey
SUOLIDA]AS 193IR] YoINY) a1yl O $SIDOL dABY NOX  YoIingp e Bunosjes

-ojod wsud poudaur 10 ySudn ue
Jdwiexd 10} “SIYSIOY 195181 JUADLIP Uaam1og dems 0] pasn 0g Os[e ued Sl
o) -gol ouo oy wr swisud pue S100ys 10100J01 UdOMIdq dems $aLIdWos
noK j1 1o “swueisuod wskd juaaopp ylia swisud oaey nok j1 [njosn Aprenonaed
9q ued siy §, s10daey yoinb Suisn g uoniuyyop 1038181 oy3 afueyd Ayomb ued nog

sjebie] yoIinp Buisn

T BT

LSS =t

! mnn—sw Rqﬁwg Pm .1 ||.—“.. =
0.00.00.5F e =Migzar

BB -k HeLiWls HHOHA

hl g [TT IR IR

i

“a zn 8

JuswWAInSEaW 2yl 219[dwod 01 YIBUSLIS [BUSIS JUDIDL[JNSUL
SEOJOUL UM | MOT.. @3essaw oyl skefdstp 8dV reubis mo

peuels bumesn stefiie| somp Buien



Getiing Started

Using Quick Targets

Editing Quick
Targets

BASIC TOTAL STATION ,
HFE: BO®5Z27
f: 82719

She

e}
fii]
1
[l
-+
e
ux
Iy
m
=

When no height of target is availablz on the measuring screen,
only the prism constant part of the Quick Target is displayed.

e Using the numeric keys or [T]. 111 and [ENTER] make
your selection.

In a selection with no height of targe: value displeyed, only
the prism constant will be changed, the height of target value
on the measuring screen will be unaffected. ie. *l<Sheet]>
Omm/HT™ will only change the prisri constant.

When you make a selection containing a height of target
value the “HT:™ field will update. and if a measurement is
displayed. it will be recalculated and shown.

When you select a different prism coastant, a note ~ecord is
added to the current job detailing the change and the

measurement will be cleared.

With the Quick Targets list displayec. select 4 Edit™.

GUICE TARLETS 12:53 {58
Pre-Set  Targetd Targets Targets
Fri=sm: .v«-u mm 30 mm 30 _mm

HT: 1.500 0. 100
Tywpe: Sheet Prism Pr i=m

You may now enter the prism constant and height of target
values you want defined.

Note:  Leaving the “HT:"” field blank indicates thar vou
do not want the “HT:" field on the measuving
screen to change when the item is selected.

2-10
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Getting Started Field Procedures

Control (page 7-1)

To take multiple readings on both faces for increased accuracy.
Two Point Reference Line (page 6-20)

To measure at an offset from a line.
Arc Reference Line (Page 6-33)

To measure at an offset from an arc.
Traverse Adjustment (page 8-1)

To check the misclose for closed traverses and adjust the coordinates.
Cogo (page 9-1)

A variety of coordinate geometry functions for calculating the relative positions
of points.

Total Station (page 12-19)

To operate the DTM as a basic total station. i.c.. to take quick rmeasurements
without recording them.

Backsight Check (page 12-33)
To check. or reset. the horizontal angle to the backsight point.
Map (page 12-35)

To graphically inspect measured and coordinate points.
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Getting Started

Power Saving and Systert Reset Featu-zs

Resume

Your DTM-800 instrument has a feature known as the
“Resume” feature. The instrument stores all the soffware
related information for the instrument just before the
power is switched OFF so that you can resume
immediately at the place where you powered off.

“Resume™ only remembers the scftware settings. All the
hardware switches. such as the backlight, reticle and Lumi-
guide are switched OFF and remain OFF when the inst-u-
ment is restarted.

e You can use the “Resume™ feature when you wish o
change the battery or stop measuring for any length of
time.

When “Resume” doesn’t seem to work.

Under certain circumstances, the mstrument will be unable
to “Resume™ at the point when it was swiched OFF. The
circumstances are:

e When you carry out a full sysiem resel (pressing the
PWR] key again after turning ON the instrument, and
select “SYS-RST”):

¢ When you switch ON the instrument with a differernt data
card inserted in the drive;

e When the files on the existing data card have been
modified since the instrument was switched OFF.

2—14
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Getting Started QuickStart Surveying

QuickStart Surveying

This section provides concise instructions for performirg the following types of
tasks and surveys:

I Creating a Job.

b

Opening an Existing Job.

‘o2

Viewing and Editing Survey Data.

4 Uploading Data.

wn

Topographic Survey.
6 Stakeout Survey.

7 Downloading Data.

Before You Start...

Check the APSO0 setup to ensure that the “System/Configuration™ (page 11-3),
“Calibration™ (page 11-12) and “Settings™ (page 13-1) options are correct,

e.g.. measurement units. code file, etc.

In the following instructions menu selections and functions are listed sequen-

tially starting from the AP800 Main Menu. In most instances you can increase
productivity by using the selection lists to input data nto the fields.

1. Creating a Job

1.1 Select [1] Job Manager.

1.2 If necessary, move the highlight to the directory you want the job to
branch from.

1.3 Press [Crjob].
1.4 Type the job information.

1.5 Press [ENTER] on the “Comment” field to create and open the job.

2-16 AP800 Reference Manual
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Getting Started QuickStart Surveying

.5 When uploading is finished, press [ESC] to exit.

4
4.6 Optional: To check uploaded data, see 3. Viewing and Editing Survey
Data™ above.

5. Topographic Survey

Job Management

5.1 Open job or create new one (refer to item 1 or 2 of this secton).
Station Setup - Known Station

5.2 Select [2] Station Setup.

5.3 Select [11 Known Station.

54 Enter Stn Pt (station point) or Stn ID (station identifier).

5.5 Accept or change Temp and Pressure.

5.6 Enter either the BS Pt (backsight point), BS ID (backsight ID) or the BS
Az (backsight azimuth).

5.7 Input HT (height of target). if known. and press [ENTER].

58 Sight to backsight and measure using [MSR], [TRK], [ALLJ cr {fANG].
Collection

5.9 Select [3] Collection.

5.10  If sighting 1o a control poini. change the point type to Control
(**Sideshot™ = default).

5.11  Input Pt, HT, and Code (and if applicable, the code parameter:.
5.12  Sight to point and measure using [MSR], [TRK]. or fALL].

5.13  If the measure keys are displayed, record the measurement by pressing
[ENTERY]. Repeat for other observations.

5.14  Use [ESC] to exit to “Main Menu.”

2— .dm AP800 Refererce Manual
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Getting Started QuickStart Surveying

Download Options

7.3 Specify destination, data format, data tvpe, anc time stamps (if
appropriate)

To exit with changes, move cursor to last freld and press [ENTER].
Comm. Settings

7.4 Check, and if necessary. change the communications settings to match
those of the receiving device.

To exit with changes, move cursor 1o last field and press [ENTER].

7.5 When downloading is finished, use [ESC] 1o exit.

2— NO AP800 Reference Manual
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Job Manager

Common Control Jobs

A control job database stores survey data (such as control points) that may be
used by several jobs as the source of common data. This facility saves t:me
when surveying a region that already has known points.

A control job has the same format as a standard AP800: it can be opened and
modified but it will not accept measured data. When wou try to use those
functions that take measurements, you see this message.

ARIH REHU 3:23 {8

ERFOR 1
Open a standard JOB file!

N toreEcord and measurements
in COMTROL jobs.

Location of AP800 can store up to 37 control jobs. All control jobs
Control Jobs must exist in the root directory in order to be available to
other jobs (see ““About the Directory Structure™ on pags
3-14).
Control Job File As stated above. AP800 can store up 15 37 control jobs in
Names the root directory. They are identified oy special names, as
follows:
« CONTROL.JOB I job
s CONTROL|0-91.JOB 10 jobs
« CONTROLIA-Z].JOB 26 jobs

NOTE: You may use any of the names in the set in any
order.

_w -2 AP800 Reference Manual
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Job Manager

Create Jobs and Directories

Create Jobs and Directories

A job is created under the directory that is displayed near the top left corner of
the Job Manager screen. You can change directories or create a new one for

your job.

Change Directory

Create a Directory

Create New Job

Attach a
Control Job

Move the highlight bar to the directory name and press
[ENTER].

A new directory can branch from any directory.

e Move the highlight bar into the directory, then press
[CrDir].

» Type the Directory Name (max. eight characters).

Press [Crjob]. (Displays the “CREATE JOB™ screen
shown below.)

Job AAWACERSCRERTE JOB 3:18 {8
Job Mame:
Desc:
Clients
Comments
Coptrol Job: MONE

You must provide a job Name but the other fields are optional.
The job name cannot exceed eight characters.

ex Shortcut: The selection list for the “Name™ field enables
you to copy all the job information {rom another jcb into
the new job. When asked. simply select the job frem the
appropriate directory: then you can edit the fields in the
new job as required.

To save the job with the job information. move the cursor to
the Comment field and press [ENTER].

The “Control Job™ field displays the control job that is
currently selected. To select a different control job, move
the cursor into the “Control Job™ field. use the selecticn
list to choose the job then press [ENTER].

AP800 Reference Manual
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Job Manager Open a Different Jo2

Select the Job « Move the highl:ght to the job and press [ENTER].

Ot This Job?
Mam ALEAMY 1S
Dz COMTROL SURLEY

iz m DEPT OF LAWND ADMIMISTRATION

Coml CREW 2. APTOO WM. 40N
] Job: COMTROLY 2Changs Sl
dCance |

You confirm this is the job you want to open.

= To open tae job, select OK. {The open file is displayed on
the Job Manager screen.)

» To change the control job from the one displayed select
Change Crtl. (For more information about changing
control job, refer to page 3-7.)

Display Job = To obtain information abcut a ‘ob withour opening the
Information job. move the tighlight to the jok and press [Info].

= To exit this screen, press [ESC] or [ENTER]

w - @ APB00 Reference Manual
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o Rename Jobs. Files, and Direclories

dame Jobs, Files, and Directories

s Highlight the job. file. or directory cn the Job Manager
screen and press [Renj.

< Edit or type the mame (max. eight characters) and the
extension (you need only do this if ghe extension is not
< JOB”: max. three characters).

e« To save your changes and exil this screen, press
[ENTER].

Delete Job, File, or Directory

o Highlight the job, file. or directory cn the Job Manager
screen and press [Del].

NOTE: You must individually delete all the jobs under a
direcrory before you can delete the directory.

e When asked to confirm the dzletion. select OK to proceed
or Cancel.
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Job Manager

Copy Coordinates Between Jobs

Copy Coordinates Between Jobs

Coordinates can only be copied between jobs or to a job from an ASCI file. (To
get the coordinates from an ASCII file you must use the “Upload™ function.
See pages 3-16 and 10-2.)

The “*Copy Points™ function allows you to specify a point range. a point type.
a feature code, or any combination of these. Points can also be renumbered

during copying.

Choose Job to
Copy From

Display Copy

Points Screen

Specify Point
Range

The “Copy Points™ function conies points to the open job

from any job you nominate.

« Make certain the correct job is open (this is the destination
job for the copied points).

Move the highlight to the job you want 1o copy the points
from (source job). Do not press [ENTER], otherwise you
will open the source job.

o Select [CopyPt]. (Pressing [ESC] will return you to the
“Job Manager™ screen without copying points.)

Jib RARACER ¥ POIRTS i4:58 (88
From= PERTHI To= SUBI 13
tst Prs . Last Pi: 2
Tupe: All point Pecords
Codes

in this example, points will be copied from the source job
PERTH1 to the open job SUBI_13.

You may use any combination of the following delimiters to
select the points to be copied:

AP800 automatically enters the first and last points in the
open job.

 In the 1st Pt and Last Pt fields type the first and last point

numbers in the range of poinis you want to copy.

NOTE: To copy only one point, you need only specify the
first point (leave the “Last Pt” field blank).

3-10
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Job Manager

Copy Coordinates Between Jobs

Verify Matching

Points

Duplicate Point

You are given the option to verify each point before it is
copied.

Job ARAACER JCOPY POIHTS 12:3u T8

From= R3S To= SEAEYID

1z Yorify Point Copy. €
Copdife poinl 12
Tupe= CF 2 copy B
BERUIm Codez BOY ENET: = e

To paint 1 S

The “Verify Point Copy” window reports the point number, point
type, and code of each matching point.

OK — Copies the point shown in the window.

Copy All — Copies all matching points without asking for
verification.

Ignore — Does not copy the point.

Stop — Stops copying all points. including the current one.

NOTE: All points already copied will be in the open job.
{ [ESC] has the same result.)

If there is a point in the open job with the same number
as the incoming point, you are given three choices:

Ignore — Does not copy the point.
Overwrite — The incoming point replaces the one in the

open job. The former point is marked in the open job as
DELETED.

Stop — Stops the copy operation. All points already copied
will be in the open job.

3-12
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Job Manager About the Directory Structure

About the Directory Structure

Jobs are stored on the data card in a directory tree. The tree can be diviced into
directories where you may hold related jobs. These directories originzze from
the “root directory™.

A directory can store files and other directories. Branching directories are
called subdirectories. and the directory they branch from is the “PARENT”
directory. Therefore, the root directory isthe parentot any directory branching
from it (see below).

Parent directory _____, ROOT
of JOBS

— PERTHI
Parent directory I RAILL Files in
of subdirectory ——p- JOBS RAILZ  <€———— subdirectory
NEWYORK and JOB3
other files. —SUBI_I2

—SUBIL_13

Subdirectory
NEWYORK |<t——— of JOBS

In the above figure, the “JOBS™ subdirectory branches from the root derectory.
“JOBS™ itself contains the subdirectory "NEWYORK™ and a collection of job
files.

APB00 presents this tree structure in column form (see the next figure). On the
instrument. the open directory and its path (described later) are shown near the
top left corner of the screen.

,..w — 14 AP800 Reference Mlanual
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Job Manager

Uploading Coordinates From a File

Uploading Coordinates From a File

The uploading procedure transfers coordinates data from an ASCII file on the

data card to the current job.

Highlight an ascii coordinate file on the Job Manager screen and press

[Upload].

Summary of Job Manager Function Keys

Job Manager
AddPt Manually adds new points to the open jot.
CopyPt .Oonmmm point oowa_:mﬁmw from tte highlighted
job to the open job.
CrDir Creates a new subdirectory o” the current di-
rectory.
Crdob Creates a new job in the current directory.
Cirl Select a control job.
Del Deletes the highlighted job o directory.
End Moves the highlight on to the last job.
Home Moves the highlight on to t1e first job.
Info Displays header information cn h2 highlighted
job.
PgUp Scrolls up one full page.
PgDn Scrolls down one full page.
Ren Renames the highlighted job or filz.
UPLOAD Mwuoma the highlighted text file to the currant
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Station Setup Known Station

Known Station

introduction

Use this section if you are setting up over a known station and backsighting 1o
a known point or azimuth. The known station and backsight points may be
found in the current job or manually input.

Roadmap
Main Menu Station Setup Menu
Job Manager Traverse Adj. E— Known Station
Station Setup COGO Resection
Collection Communications Remote BM
Stakeout & Ref System
Control

NOTE: APS0O automatically opens the last job used (see page 12-11) or
you can use the job called “DEFAULT.” You may open a different
Job. create a new one, cr rename the “DEFAULT” job after the
survey (see “Job Manager™ on page 3-1).

Setup Sequence
»  Enter station point information.
e Enter backsight point details.
= Sight and measure to backsight point.

e Repeat the measurement using face 2 (opiional).

h. -2 AP800 Reference Manual
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Station Setup

Enter Station Point Information

Point Not Found

Manually Enter
Station Point Data

Record New Point

Point Found / New
Point Recorded

KHOHE STHTION 59:52 {18

Point not found!
Cantrol Pt

APS800 could not find the point in the open job. You ars required
to manually input the station point data or you can use “Job
Manager” to copy the point to the current job (see page 3-10).

Type — Use the selection list to choose either MC
Control Pt or MP Manual Pt (point types are defined on
page 12-6).

Pt — Contains the point number you entered previously or
the next available point number in the open job. You can
change the point number.

ID — If the field is blank, type or use the selection list to
enter the station ID (max. 10 chars.).

Code — Type or use the selection list to input the code.

N, E, Z — Type the coordinates (if you leave "N and “E”
or “Z” blank. AP800 will ask you if you want tc store the
partial data or input the data again).

= To record the point to the open job. move the cursor to
the “Z" field and press [ENTER].

RHOUE STARTIONW

Tempi®Fi: 72 PressueiinHgl: 29.9

This screen displays the station point data including e point
coordinates (if known) and the code.

AP800 Reference Manual
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Station Setup

Enter Backsight Point or Azimuih

Enter Backsight Point or Azimuth

BS Pt, BS ID, or
BS Az

Backsight Point

Found

Backsight Point
Not Found

Existing BS Point
Found

KEOHE STATION 12:34 {8
ES PL: @

c Hﬂ_n Erter BS P,
m:n" ubURIIERIEL TR ES 10, or

- A s e ES BFimudth.

Enter either the backsight point, backsight iD, or the backsigh:
azimuth.

= Type or use the selection Iist to enter either the BS Pt
number or BS ID (max. 1¢ chars.). The program
searches for the point after vou input one of the values
and press [ENTER]. Alternatively. you can just input
the BS Az value.

The screen displavs the coordinates and the computed
backsight azimuth if the point is found in the current job.
See “Existing Backsight Poirt Found™ below.

If the point cannot be found you can manually enter the
coordinates for the point. or vou can use “Job Manager™
to copy the point Lo the current job and repeat the above
procedure.

HHEOHE STATIGE 13: 34
s P Mi 1,234, TEY.012
BS ID: STNY. = g

The “BS Az” field contains the zzimuth calculated from the sta-
tion and backsight points.

AP800 Reference Manual
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Station Setup

Sight Backsight and Measure

Sight Backsight and Measure

Measure HA, VA
and SD

Measure Angle
Only

3

HEOHM STRTION i:10 {58

= M.:Mqu.u. mmmw 26" 06™
HI=1.E8100 gp® oo” oo™
BZ=1 i
ID=5TH1

Take a full measurement or measure only the angle.

o Use [MSR], [TRK], or [ALL] to measure 10 the prism.
Pressing [Target] will allow you (o seiect a prism
constant from the available Quick Targe:s.

(For assistance. see page 2-8 and page 13-5))

s [DSP] may be pressed to switch between the AZ:VA:SD

and AZ:VD:HD displays.

HRiUE STRTION 111 88
= mewd_- TUrR o 283726 O6™
HI=1.8100 Face = -2 . 3360m
BI= Fress 125.7T928m
IN=5TH1 Er et
HT=1. 4000
- .

o Press [ENTER] to accept the current distence. If there is
no distance, AP800 measures only the horizontal angle.

« Use JANG] or [ENTER] to measure only the direction
(no distance) to the backsight point ard set the
orientation.

AP800 Raference Manual
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Station Setup Sight Backsight and Measure

Backsight in EMGHE STATION 12:3u (H
Tolerance -
Sin= 2 F i
=tz | BS in Tolerance!

HI=S.15 | +7=-0.003m
o5= 1 | aHD=+0_008m

HT= 4.5 HDA: 123k 585 Zn:30. 0EY
7

Bs
Ho: 1334 5EY  BS Z: 30.087

Accept the measurement, go to Face 2, or re-measure to the
backsight point on Face 1. (Blank fields indicate there was in-
sufficient information to compute the value.)

Backsight Out of RHGHH STRTINH 1234 OB
Tolerance .
Sth=2 = | BS Dut of Tolerance! H
HI=%.15% Dmulﬁlamms
thc tmw | &HD=+0.028m
HT= 4.5 HbA:1334 585  BS Za:30.064

Hb: 1234 .567  BS 2: 30.0E7

You can accept the measurement, go to Face 2, 9 re-measure
to the backsight point on Face 1. (Blank fields indicate there
was insufficient information tc compute the value.)

Station Setup After you accept the data (TOK™) AP8OO displays
Complete “Station Recording™ and you are returned automatically to

the Main Menu.

4 -10 APB800 Reference Manual
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Station Setup Face 2 Measurement (Optional)

Measuring on
Face 2

aZ Zag*Z6 867
Vin 268567 147
WE l

I

This is the Face 2 measuring screen.

o Sight to previous point and measure by pressing the
[MSR]. [TRK]. or [ANG] key on the Rear Display
keyboard.

« [DSP] may be pressed to swiich between the AZ:VA:SD
and AZ:VD:HD displays.

as ZEBEB*Z6°' 86"
Lo —Z.3368m
HE : 125.792Z28m
Sight BS & HMsr

o Press [ENTERY] to accept the measarement.

4 142 AP800 Reference Manual
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Station Setup

Options During Station Setup

Options During Station Setup

2D Surveys

Compute Station
:N:

Compute Hi

Leveling

Station Move

If you only want to carry out a 2D survey — Set the
“Configuration/Ccordinates™ setting to 2ID (see page 12-
6). AP800 will not ask you ta input the “HIL.” “HT”. and
“Z” for the station.

I you want to compute the station elevation from the
backsight—Leave the “Z" eld blank at station setup.
AP800 will automatically compute the station elevation
and give vou the cption to save it to the open job.

If you want to compute the height of instrument from the
backsight—Leave the ““HI' field blank at station setup.
APB00 will automatically compute the height of
instrument and give you the eption (o save it to the open
job.

NOTE: The Remcte Benclinark feature described at the
end of this chapter can also be used to calculate
Station Z, Station HI and Instrument Z.

If you want to use the total station like a level-Leave the
station “Z"” and “HI” fields blank during station setup.
APSO0 calculates the elevation for each observed point
from the backsight.

Warning

This method uses HI=0 and zives an erroneous value for the
station point because APSOY) calculates “Z" for the instru-
ment rather than the station point. You should never use the
“Z” for the station point.

If you set “"HI/HT Defaults™ 1o “YES™ in
“Settings/Jobs/Station Setup™ (page 13-14), AP800
automatically swaps the "HI™ and “HT" at each station
setup.

4-14
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Station Setup Resecion

Resection

Introduction

Resection enables you to setup at an unknown position and calculate the
instrument’s station coordinates by making sets of Face 1 and Face 2
measurements (distance or angles) to a number of known noints. The functicn’s
ability to handle multiple readings increases the geometrical and mathematizal
accuracy of the derived coordinates.

The resection procedure results in a coordinate and ST record for the station
point and a record of all measurements taken. To ackieve the coordinate and ST
record for the station. you must use a minimum of two points with at least one
distance measurement.

Roadmap
Main Menu Station Setup Menu
Job Manager Traverse Adj. — Kncwn Station
Station Setup: COGO Hesection
Collection Communications Ramote BM
Stakeout & Ref System
Control

NOTE: AP800 auromatically opens the last job used (see page 11-10) or
vou can use the job called "DEFAULT.” You miayv open a differesit
Job, create ¢ new one, or rename the “DEFAULT” job after the
survey (see “Job Manager™ on page 3-1).

Resection Sequence

e Enter new station point information.
»  Sight to the first point and measure.

e Sight to additional points and measure. Take full “sets” of measurements if
required.

o Calculate the resection station coordinates and record the data to the job.

4 — ._m AP8C0 Reference Marual
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Station Setup

Enter New Station Point Information

Additional features include the ability to suspend resection sessions (for
example to change a battery) and resume them at a later time, and the feature
“Map™ (see page 4-29) which provides you with geometrical layout informa-

tion.

Enter New Station Point Information

New Station Point

Station ID

Height of
Instrument

Temperature and
Pressure

Accept Station
Point Details

RESECTINH 13:3u T

Stn PL: 123 —

3 - = Hezscuion —

Stn 1D _:.. ........... Stn Pt Details
HI: D.O0o0

Temp (°Fl: T2 Prezsure{inHgl

You begin by entering details for the new statior: point. The sta-
tion ID and Hi are optional.

e Type the Stn Pt number. (APB(GO enters & default Stn Pt
which is the last known point number incremented by
1)

NOTE: Resection cannor commer:ce if this field is blank.
Additionally, the St Pt number input must be a
new point number.

o Optional: Type the Stn ID (max. 10 chars.). If another
point exists with the same “Stn ID.” you will be alerted
and asked i you want to change it.

e Optional: The HI defaults to 0. Tyoe the HI or accept
the default value.

s Accept the Temp and Pressure values shown or enter
new values.

e Move the cursor to the Pressuare field and press
[ENTER].

4-18
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Station Setup Enter New Point Details

Record e Press [ENTER] to record the measurement.
Measurement
(Pressing [ESCT will cance! the measurement and return you
to the “Sight Backsight and Measure™ screen.)

Enter New Point Details

This is the “Point Identification” window displayed after pressing
[NewPt]. (This window is also autcmatically displayed when you
measure 1o a point which as not yet been added to the resec-

tion points list.)

APB00 allows you to enter a point that already exists in the
open job or you can define a new point.

NOTE: The number of points tiaat you can measure 1o in
resection is limited to 0. of which only eight can
be full distance and angle measurements. The
remaining two must be angle only shots.

e Type or use the selection list to exter cither the Pt number
or ID (max. 10 chars.). The program only searches for the
“Pt” and “ID” after you input one of the values and press
[ENTER].

Point Found — The screen confirms that the point is found
in the current job and undates the “*Point Identification™
window with the point’s details. The HT field will be blank
for your input.

Point Not Found — AP300 alerts you that it has failed to
find the defined point in the database.

4 — NO AP800 Reference Manual
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Station Setup

Enter New Point Details

Input Point Coordinates

Manually Enter
Point Data

Record New Point

RESECTION 14:32 {8

. Point not found!
| Tups: MO Control Pt Pis

This is the normal “Point not found” window. You are reguired to
manually input the point data.

Type — Use the circular selection list to choose either
MC Control Pt or MP Manual Pt (point types are
defined on page 12-6).

Pt — Defaults to the point number that you entered on the
previous screen. You can change the point numkber to a new
number.

ID — Optional: Type in the point ID (max. 10 chars.).

N, E, Z — Type the coordinates. N and E must be specified
(if you leave Z blank, AP800O wiil ask you if you want Lo
store the partial data or input the data again).

Code — Oprional: Type or use the selection list to input the
code.

» To record the point to the open job. move the cursor to
the “*Code™ field and press [ENTER]. You will he
returned to the “Point Identification™ window which
will have been updated with the new point information.

Pressing [ESC] at this screen will return you ta the ““Point
Identification™ window with all fields blank except the point
number.

AP800 Reference Manual
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Station Setup

Sight Pt and Measure

Screen Display
Format

Existing Database Point — For known points which ex-
isted before resection was started. only the HT and the Code
can be changed. However, you can change the point number
to identify a different point, enabling you to edit other fields
(see note).

New CP Point — For points created during this resection
session, all fields can be changed (see note).

NOTE: If a point number is changed using the edit fea-
ture, the new point vill replace the highlighted
point. All previous measurements to the old point
will be assigned to the new point.

The tabular screen format is only capabie of displaying
information for six points. If a seventh point is added, the
information for the first point scrolls off the screen.
Arrows will appear in the message area to indicate that
there is point information contained above. or below, the
visible screen.

RESECTINH 18:42 (B
Pt o HT _ IF1]f2

151 PEr 0SS 1. 500 t w

152 A 0. 100 7

100 ST100 1,462 =iant

153 H 1. 145 = O.Ww.__u_

=X STET 1. =03 Hegsure

AP800 Reference Manual
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Station Setup Sight Pt and Measure

It is important to understand how. and if, AP800 deternnes that the set is
complete.

During the First Set

The software can only determine that the first set is complete when both of the
following criteria have been met:

I. The first two shots of the set are made on Face 1. and,

2. All points listed in the resection table have been measured on Face 1 and
Face 2. (The order of making these measurements is not critical.)

For example, if you measure to all the points on Face 1 first. and then make all
your Face 2 measurements. the software will be able to detzermine when the set
is complete.

However, if you choose to measure Fl and then immediately measure F2 for
each point. AP80O0 cannot determine when the first set is complete. Under these
circumstances you would have to force the start of the next set (see “Starting
a New Set” on page 4-27).

NOTE: Once the Ser Done criteria have been met, and this screen is

displaved, you cannot refurn to this set to make more medsurements
or add new points.

During Subsequent Sets

The software can only determine that subsequent sets are complete when both
of the following criteria have been met:

1. All Face | and Face 2 shots made during the first set have been repeated
(not necessarily in the same order) in this set: and,

b2

. All points added to the resection table during this set have been measured
on Face 1 and Face 2.

NOTE: Any points added during subsequent sets are appended to he first
set recoid and are used to determine the “Set Done” status from
then on.

4 — N@ AP800 Reference Manual
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Station Setup

Sight Pt and Measurz

Measuring After the First Set

This is an example of the screen displayed in subsequent sets when AP800 is
ready for you to measure to a point.

Measuring Order

Aiming Assistance

RESECTION 18:43 {5
Pi In TVPE! KT

STi102 k) | I
SM10SE| &

-
-
-y

2

gl

=
H

.

pmif) — 11

rad = e [ L

Note the aiming assistance to the rig-t of the screen.

The software anticipates thet you will be shooting to the
points in the same order you used in the first set. The
highlight bar has moved to the next point in order, and
aiming assistance to that point 1s provided.

If you choose to shoot to a different point than the one
highlighted. AP800 will move the highlight bar to the point
which matches the measured data. Aiming assistance will
recommence from this point.

The aiming assistance is general and does not give an
indication how far you need 1o turn and tilt the telescope.
However, once you are set up within =157 of the point the
word sight will replace the aiming indicators.

AP800 Refzrence Manual
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Station Setup Statistics

Statistics

The resection statistics fzaturs provides information screens for Mean HA.
Mean VA and Mean SD as well as Observed Data information for any point.

The statistical information is available during resection at any time once you
have measured and recorded the backsight point in the first set.

Mean HA, Mean VA and Mean SD

To access the statistics screens., press the [Siars softkey at the main resection
screen.

BESECTIONSSTRTISTICN 18:42 (8
PLIID Sear Ha . AR
a=uhgning OO0t
TRIGEE a=" 3=
EMzO0 ROl R
0o S THISY SFIFUEET2Y

FrEmoe

The first screen displayed is the Mean HA screen. The scroll
arrow on the right-hand side of the screen indicates that there is
further irformation contained teiow the visible screen.

A separate screen is available for HA. VA and SD. Use the
[DSP] sofikzy 1o move from cne scrzen to the next. The data
is presenzed in the same format on each of the screens.

NOTE: On statistics screens, the backsight point HA val-
des will afways be skown as 0°0000 (Mean
HA), — (St.Dev) and — (DHA) because backsight
poiat measurements are agjusted to 0 during re-
section. This enables comparison of the other HA
valzues.

NOTE: Howeves, the values displaved on the measuring
screens, and recorded in the job database, will be
ithe true values measured when the point is shot.

uﬁ - wO AP800 Reference Manual
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Station Setup

Statistics

Observed Data Statistics

Observed Data Statistics are available for any point by pressing [View] on one
of the Mean HA, VA or SD screens. The point which is highlichted when
[View] is pressed will be the first point displayed. You can then access the data
for other points by pressing [Prev] or [Next].

Face 1/Face 2

HA, VA and SD

RESECTIOW/STATISTICS 12:3u {0
Ptz 123 HA i 5D
1D MAGRIESY  opeoyr oy ze7.7Ew T

HT: 1.25 2 Yo

Pressing [Stats] will return you to the previcus screen.

The following screen features should be noted:

The first column of numbers inside the data window
indicates which face (1 or 2) the measurement was taken
on.

NOTE: Pressing the [Del] softkev will mark the high-
lighted measurement as inactive and an asterisk
is displaved next to the face indicator (as for the
second shot shown above). This measurerment will
not be used in the Mean HA, VA or SD calcula-
tions. Pressing [Del] again will reactivate the
point.

NOTE: If vou inactivate a backsight point in this way, all
the same face shots, made during the same set as
the backsight point, will be marked as inactive.

The remaining three columns give HA. VA and SD values
for each measurement taken.

The HA values are corrected for the face: that is, Face | shots
are calculated from the Face 1 backsight and Face 2 shots
from the Face 2 backsight.

In addition. Face 2 VA values are displaved as if they were
taken on Face 1.

AP800 Reference Manual
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Station Setup

Computing Resection Station Coordinates

Failure To Calculate Coordinates

APS00 will not ke able to complete the resection calculation, and compute
station coordinates, if:

1. Inatwo point resection where one point does not have a distance measured
to it. the distance between the two known points is less than the measured
distance from the telescope to one point: or,

2. you made “angle only™ measurements to three, or more. known points but
all these points are located on a line intersecting the instrument point.

Missing Z Value

APS00 will not bz able to calculate a Z coordirate for the station point if you
have taken full measurements to less than two points with known clevations. In
this case, the funcon Remote Benchmark could be used to obtain Z.

Confirm Elevation and BS Point

This screen provices you with the opportunity of changing or confirming thz
calculated station elevation and backsight point before recording the data.

Change/Confirm
Stn Z

Change/Confirm
BS

RESECTICH 12:3u {1
Confirm 3in Elevation & BS R

Stn 7: 123.456

BS: E.

ESCR |~ &
] » Coords _m_.w Foo
- OO e a

The value shown is the Stn Z calculated by the resection
rrocedure. You can accept this value or enter a new value
if a more accurate elevation is known for the point.

This field allows you to enter or confirm the backsight
point {or the station setup. The BS Pt shown will be the
first known point measured during the resection procedurc.

If you wish 1o change the BS Pt, you can use the circular
selection list softkeys to select any other control point whica
was measured during the resection procedure.

AP800 Reference Manual
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Station Setup

Residual Data Screens

Residual Data Screens

The residual data screens are displayed by pressing [ T 7 (Stats) on the final
coordinates screen (see page 4-33). A separate screen is available for the HA.
VA, SD and Z residuals, and these are viewed by pressing the appropriate
softkey on each screen.

RESECTIN i3:3u {E
PLsIn feas. Ha REs.
OO0t 00 -t
2E°Eyrsan +7
ZEIT 14Ty -
1001 S THRSY FETEEET R +10"
=01 E4EtuET 52t =
2o AMAGPIE FETEEY 2 =4 ")

This is the first screen displayed, the HA residuais screen.
Press [AVA], [ASD] or [AZ] to view the oihar residual screens.

Information given for each point corrprises the Measured
HA. the Adjusted HA and the Residuel. The format for all
the residual screens is the same.

Pressing [Coords] will return you to lke final coordinates
screen.

APB80) Refererce Manual
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Station Setup Summary of Resection Softkeys
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Station Setup

Enter Benchmark Data

Enter Benchmark Data

Benchmark Point
or D

Point Found

Point Found But Z
Unknown

RERGTE BEHCHAARK
Benchmark Data

Pro®.
D

HT

This screen appears when yau select “Remote Benchmark”
from the “Station Setup Menu.” The station point has been pre-
viously established with Known Station or Resection with a
specified HI. The station elevat on may or may not be known.

s Type or use the selection list to enter either the Pt
number or ID (max. 10 chars.).

The program searches only for the Benchmark “Pt and
“ID™ after you input one of the values and press [ENTER].

FERGTE BEHCHRARR 12:34 (B

Eenchmark Data

Ft-10023 Paint fournd!

ID:BM1963/23 Flease enter
£:183.7T23 AT

HT: B

APB00 asks you to enter the HT, Z, or both. (The “~" key in-
puts HT values from the stack, if there are any.)

If a point number or ID has been entered and found in the
database. but the elevation is not known, you will be
asked to enter the Z and HT.

AP800 Reference Manual
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Station Setup

Stn Z Value & Statistics Report

Stn Z Value & Statistics Report

Record Stn £

Measure to Same
Point

Measure {o New
Point

REAGTE BEUCHRARE

1024739
H_la.ﬂm “W
Record Sth Z

& t0 Same Foint

O e

AP800 reports the “Stn Z” and “Max delta Z” after every mea-
surement set.

On the screen shown above, the Pts value is the number of
different benchmark points that you have measured to. The
Sets value is the number of F1/F2 (or just Fi} measurements
taken.

For example, if you measure to BM100 three times. and to
BMI0] four times, the Pts: value would be 2 and the Sets:
value would be 7.

You have several options:

AP800 only lets you record the Stn Z if a station point
was established before you entered “Remote Benchmark.”
However. AP800 does not automatically replace the 2xisting
station elevation (if there is one). You will be asked to
confirm the replacement.

= Select OK to record the Stn Z. A note is writien to the job
database detailing the new calculated Z.
= You can take repeat measurements (including Face 2

readings) to the same point by selecting Same Pt.

APB00 reports the new ““Stn Z”° and “Max delia Z” for all
sets of readings.

Selecting New Point gives you the opportunity to
calculate the Stn Z from more than one remote
benchmark.

AP800 Reference Manual
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Station Setup Summary of Remote Benchmark Softkeys

Summary of Remote Benchmark Softkeys

Remote Benchmark

User-defined meastre key.
ALL Measures and accents single or multiple mea-
SUTements.

User-defined measure key.

MSR Measures single, muitiple, or continuous mea-
surements.
Quick target selection to change the prism
Target g g P
censtant
User-defined measure key.
TRK Measures single, muitiple, or continuous mea-

surements.

4 — 44 AP800 Reference Manual
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Collection No BS Check or Station Setup since Power ON!

No BS Check or Station Setup since Power
ONI

AP800 will allow you to start collection without performing a BS check or
station setup since power on. You may want to do this if you are not interested
in provisional field coordinates and the instrument is not set up over a survey
point.

When you enter collection under these circumstances. a warning screen is
dispiayed alerting you, and giving you three options:

1. You can use the instrument’s current orientation — this assumes that the
instrument was not rotated while powered off:

b2

You can ask AP800 to create a default station setup (see below): or,

3. You can exit collection and return to the main menu.

Default Station Setup

When you select Default Stn. AP800 creates a dummy coordinate record (MC)
and station record (ST) in the job database. Both of these records are given the
next available point number.

The dummy MC coordinate record has no ID or Code. The N. E. Z values are
0.000.

The dummy ST station record has the following details:

Pt Number: same as the MC record.
ID and HI: none.

BS Az: current instrument azimuth.

BS Pt and ID: none.

HT: 0.000.

Temp and Press: current system values.

NOTE: The station coordinates, details and HI may be input later using
View/Edit if they become available.

5-— 2 AP800 Reference Manual
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Collection

Enter Point Information

Changing the
Point Type

Pt Number

HT

Changing the
Code and Code
Parameter

e If you are taking a shot to a control point you can use
the selection list to change the point type from Sideshot
to Control.

When you leave this screen AP800 asks you for a control
point ID. If you do not want to supply an identificr, press
[ENTER].

o Although AP800 has incremented the point number by
one, you can enter a different number if required.

To take a check shot to an existing point, just change the
point number before recording. AP80O will display the
difference between the current shot and the searched point
number. The point number field s also manually overridden
when taking a second angle shot o create a new point (see
page 5-5).

e Type the HT or use the selection list or [Stack]
(operates in the same way as it does for codes. Sce
“Using Stacked Codes™ on page 5-12).

o When the cursor is in the “Code™ field you can use the
[Mode] key to change to 123 (numeric). ABC (alpha).
or measurement mode.

The selection list. [Stack] and [Qcode] are available for
entering codes. You can also use [Param] 10 enter a feature
code parameter. Manual input is also possible.

(For more information. see “Entering Feature Codes and
Code Parameters™ on page 5-12)

NOTE: The code and code parameter selection lists only
operate if there is a code file und code parameter
file on the data card. For more information see
“Setting Up Feature Code and Code Parameter
Files” on page A-2.

AP800 Reference Manual
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Taking a Measurement

Coliection
COLLECTIAN
m“,, Agle intersection point
- 0,828y Fte 464
=B IS P 1706667
23: B.BTBM E: i858, 3155
| {2z 7.8u80 P
Codes §
APB800 caliculates the coordinates of the point and an average Z
value based on the Z values of the two original stations.
Display Updated measurements, averaged values, or both are
Measurement available for VD/HD and N/E/Z. Use [DSP] 10 cycle
Data through the measurement display boxes.

Measuring By
Ofisets

e If you are not measuring a distance offset and you want to
record the measurement. press [ENTER] (the measure
keys must be displayed before recording).

There are two ways o locate a point by using offsets:

Angle Offset Method and Taped Offset Method. The Angle
Offset Method can be used when the point 15 visible but you
cannot exactly position the prism.

The Taped Offset Method is more applicable when you
cannot sight to the point but you can locate it by using an
offset tape.

AP800 Reference Manual
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Coliection

Taking a Measurement

Taped Offset
Measurements

COLLECTLON =
| HA/YA moved since B
| last H5SR! .
Horizontsl OFfset [ DReas
Lot ical Offset U
Fecor-d Jdata at lazsi MSRATRE 3 0K
Carce] Recordirea &

!

3 e

if you do not want this warning to appear, you can change the
angle tolerance setting to zero. (See “Angle Offseis” on page
5-10.)

Selecting H ofs records the new HA and the VA/SD of the
measured point.

Selecting V ofs computes and records the new SD/VA and
adds a note to identify the new SD. The HA of the measured
point is recorded.

OK records the HA. VA, and SD of the measured point.

e Measure to the offset point using the procedure
described under “Measuring to a Point™ on page 5-5).

e Use [O/S] in measurement mode to display the
“OFFSET™ window.

COLLECTION h___w
- + B
w” n_ RightsLeft :
o OutsIn :

UpDown

Code

You enter any combination of taped offset distances to specify
the offset.

AP800 Reference Manual
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Coliection

Recording a Measurement

Recording a Measurement

You must display the measure keys before you can record a measurement.

Angle Offsets

Multiple Codes

Close Points

o Press [Mode] to display the measure keys, then press
[ENTER] to record the measurement.

NOTE: If vou have just taken a measurement with [MSR]
or [TRK], press onlv [ENTER] to record.

g5 Shortcut: If all the data on the screen is correct, you can
measure aind record automatically by pressing [ALLJ.

If any of the following conditions exist, AP8OO asks you
some questions to verify what is being recorded —

The angles being recorded differ from when the last
distance was measured, and exceed the tolerance value.
This may occur if you are doing an offser measurement or
remote elevation. or if you move the telescope before
recording the measurement. (To change the tolerance i
“Settings”, see “Moved HA/VA Tolerance™ on page |
15).

n
-
3=

Trying to record without taking a measurement. You
may change the code and record without taking a
measurement.

The measurement is within a specified tolerance in N,
E, and Z of the last point. (see “Close Point Tolerance™
on page 13-15). You are asked to confirm that this is a
different point and should be recorded.

5-10
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Collection Entering Feature Codes and Code Parameters

Entering Feature Codes and Code Parameters

You can quickly input frequently used feature codes using the Stack and Quick
Codes functions. Likewise you can use the Parameter function to select a
feature code parameter. Selection lists are available for feature codes and code
parameters.

When a feature code is selected it is added to the “Code:™ field. If a code

already exists it will be overwritten by the new code. Code parameters arc
added to the end of the existing code information.

CalLECTION 4:33 {8
Sideshot HA: 232° 447 167
Ft: Vh: 88°537 127
HT: 0= B&7T.1860m

Code

Collection screen showing the “Stack,” “Qcode” (Quick Codes),
and “Param” {Parameter) softkeys in measurement mode.

NOTE:

When you select an option from the “Code Selection List”, the
selection replaces whatever is in the “Code” field. Selecting an
item from the “Param” list, results in the selection being added
to the end of the existing code.

Using Stacked Codes

Each aime you enter a code it is automatically “stacked™ and
stored for future use. The stack may contain up to 30 codes.
APS00 puts the last used code at the bortom of the stack and
displays the code on the screen.

To select the previous code. press the [Stack]. then use [T] to
move upwards through the stack. The [{] key moves down
through the stack and bianks the field when it goes past the
most recent code.

NOTE: You can select [Stack] when the cursor is located
in any field.

5-12 AP800 Reference Manual
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Collection

Entering Feature Codes and Code Parameters

Making the Next
Quick Code List

Editing Quick
Codes

o Type the code (max. 16 chars.) or use the conventional

feature code selection list. Then press [ENTER] to accept
the code and save the assignment (or cancel using [ESC]).
AP800 displays the quick code in the list.

NOTE: When vou return to the Collection screen. only

the first five characters will be displaved as quick
code softkev labels.

o Repeat the above procedure until the list is full or you

want to create another quick code list. (To exit this
function and return to “MSR™ mode, press [ESC].)

o To display a blank list of quick codes in the softkey bar.

press [Model.

Follow the above procedure to assign quick codes to keys.

You can change or delete any quick code on any list.

If necessary, move the cursor o the Code field and use
[Mode] to display the “MSR™ softkeys.

To start the Quick Code edit function. select [Qcode]. then
press [Edit].

Use [Mode] to display the list that contains the quick code
you want to edit.

Press the key to edit. then select another code or delete the
code. To accept and save any changes. press [ENTER] (or
[ESC] to cancel).

5-14
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Collection Coliection Options

Adding a Feature  The feature code parameter is inserted after the existing
Code Parameter feature code.

o To open the list of feature code parameters, press [Param)].

COLLECTION

10:51 B
NIKOMN PARAMETERS DEES——— —

anmm “_ﬁ.m : M1 “MWH
. aCTs 2 )
HT: 0. ¢ o i
Code: ER
CLfses SLart

NOTE: You can select [Param] when the cursor is lo-
cated in any field.

o Select the feature code parameter from the selection list.

Coliection Options

Measurement on ¢ To increase accuracy do a Face 2 reading. (If you
Face 2 require assistance, refer to “Face 2 Measurement
(Optional)” on page 4-11.)

Record a Note » Press [FNC] and select Notes. This function is
described in “*Notes™ on page 12-27.

Check Backsight e Press [FNC] and selec
i

Backsight Check. This function
is described on page 3

t
2-33
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Stakeout & Reference Line

Point Stakeout

Point Stakeout

Introduction

This section shows you how to stakeout individual points and how to create a
customized list of points to stakeout. You are also shown how to assemble and
display the data you would like to see when staking out a point.

Roadmap

Main Menu

Job Manager

Traverse Adj.

- | Poinit: Stakeout

Station Setup

COGO

Collection Communications
Stakeout:& Ref System
Control

Main Point Stakeout Screen

Stakeout & Ref

Point List
2Pt Refline
Arc ReflLine

STRREOUT 5:38 {5
Ft: bor B
Erter Fd. Mumber
HT: o
Mode + "Pilz+™ 0 D
A s ztakeout |ist,

APB800 Reference Manual
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Stakeout & Reference Line Starting the Stakeout

Starting the Stakeout

Enter Point You begin a stakeout by entering the point number in the
Number main stakeout screen.
STRRESUT 5:38 {88
i L]
m “ : T Enter Fi. Mumber
. o
: RSyt Mode + “Filst" w0 Duild
= stakeout list.
HOe
Codes
5]

o In the Pt field. type the point number or if you have
created a stakeout list, press [Next].

e To update all fields and display the first data display
screen. press [ENTER] or [L].

Enter Z Offset < To display the “Offset Elevation™ window, press [Zo/s].
(optional)
« Type the offset elevation above the design elevation. Then
press [ENTER] to accept your input. If the field is blank.
the “Zo/s™ is set to zero.

NOTE: Zo/s is only applied to the Z value when calculat-
ing AVA, and not 1o anv other vertical data, for
example CUT/FILL.

NOTE: The current offset elevarion remains in effect until
you change it or open another job. The offset is
displaved in the “Zo/s™ field in the main stakeout
screein.

@ -4 APB800 Reference Manual
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Stakeout & Referencz Line Starting the Stakeout

Lumiguide
Assistance

Save Power

Measure to First
Point

When the lumiguide is turned on it can be used to assist
the rodman in positioning the target over the point being
staked out.

By positioning the target to where the flashing and constant
light appear to cross over the target will be in-line with the
instrument.

In addition to this. the flashing light can be used to convey
move in and move out information. After cach measurement
the lumiguide flash rate will change according the following
flash rates:

No measurement normal - one flash per second

Move in slow - one flash every two seconds
Move out fast - rapid flashing

Within tolerance mormal - one f{lash per second

Note:  The different flash rates will only be available on
instruments that support this.

Note:  You may need to experiment with this to see if it
is suitable for your needs.

° You can set the EDM to switch to “standby mode™
automatically after a specific period of inactivity (see
“EDM Power Save™ on page 13-7.)

» If necessary. use [Mode] to display the measure keys.
Use [MSR] or [TRK] to measure to the prism as
required.

Do not press [ENTER] until you are satisfied with the
measurement, i.e.. when the rodman is on line and at the
correct distance.

NOTE: Pressing [Target] will allow vou to select a prism
constant and height of target combination from
the available Quick Targets.

AP800 Reference Manual
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Stakeout & Reference Line Starting the Stakeout

Stakeout Second Point

Follow the above procedure to stake out the second point and subsequent
points. Additionally. AP800 helps you to orientate the rodman and the

instrument.
Move The “Move Rodman™ display tells you how to direct the
Rodman/Turn rodman 1o the next point, using the clock face principle
Instrument shown below.
nstrument 12 o'clock This point is at 2 o’clock
L8
Prism %
X
9 o'clock 3 o’clock
X

H

This point is at 8 o'clock 6 o'clock

In addition, an arrow tells you which way to turn the instrument and a distance
value tells you how far to move the rodman. In the figure below, the surveyor
is about to stake out the second point (SO Pt. 27"). The arrow on the display
tells the surveyor to turn the instrument to the left until the angle reads
0°00°00", and the message indicates that the rodman should move 26.76 m (HD
from PT 1 to Pt 2) at 2 o’clock.

S0 Pt.2  20'¢
0
.T//mm/.v/mmx

| -

Move Rodman
2 O’Clock
< 26.76 m.

STN.Pt. ("Move Rodman” screen dispiay)

@ - m AP800 Reference Manual
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Stakeout & Reference Line Starting the Stakeout

Legend:
Staked Point — Dot withour a point number.
Unstaked Point — Dot wirh a point number.

Circle — Prism location at the last measurement. i.¢., last
staked point.

Triangle — Instrument location. (Shown only if it falls on
the map. The stakeout list and the prism position determine
the map limits.)

Show Stakeout History

At any time you can view all the points you have measured and recorded since
the last station setup. These points may have been typed in or selected from a
stakeout list.

¢ To open the ““Stakeout History™
Stakeout Screen (see page 6-4).

window, select [Review] from the Main

123 Ol

Stakeout Histord o
b SO -, s 5, BDY 10T + -
ay JOWrm S0 5, CURE 0D
a5 =~ 011 .0iz2 GOl (0D
g5 — oz 004 M. CURE {000
a7 LD — Dol M, BLYY [OHO0
93 LSOy LDE . BDY 120D t
@ — e -, 0k S, CUEE {240
g LoD - s AL (oD

The “Stakeout History” includes the out of tolerance indicators,
recorded point number, “AN,” “AE" and code for each record.
(“Settings” determines the coordinate order. See page 12-6.)

The window shows the mverse “H’ and the inverse V™ if
the point was out of horizontal or vertical tolerance when it
was recorded.

6 - .m© AP800 Reference Manual
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Stakeout & Reference Line Building a Stakeout List

Stakeout Status

Set Stakeout Order

Create Stakeout
List

STAREQUTFSTARREOUT LIST 13:3u O
10 points in list
2 points already staked
S opoints Lo e siaked

The Stakeout List Screen shows the status of ten stakeout
points. Only two of the ten points have been staked out.

The ““Stakeout List Screen™ has a threefold purpose:
¢ To display the current status of the stakeout list.
= To build a stakeout list.

o To inspect the stakeout list (shows points remaining {0
stake).

The order of the points you stakeout is controlled by the
“Next” field in the “Stakeout List Screen.”™

This field corresponds to [Next] (available at the main
stakeout screen). {Next] puts the next closest point or the
next sequential point in the “Pt” field.

e Use the selection list to input either Next in List or Next
Closest.

NOTE: To exit this screen without building a stakeout
list, press [ESC].

You can add points one at a time or you can add a range
of points to the stakeout list. Only points currently in vour
Job or the attached control job can be included in the list.

6-—-12
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Stakeout & Reference Line Building a Stakeout List

View Stakeout
List

Remove Points
from List

To exit this screen and add all qualified points to the stakeout
list. move the cursor to the Radius field and press
[ENTERY]. (Use [ESC] to cancel any changes to the criteria.)

Lowest and Highest Point Numbers —

s Use the Ist Pt field to input the lowest point number in the
range. Type the highest point number in the Last Pt field.

Code —
o Type or use the selection list to input the code.
NOTE: Part codes will match. For example, specifving a

code of “BLD” will select codes “BLDI.”
“BLD2,” etc.

Radius —

= All points within the specified radius will be added to the
stakeout list. Type the radius.

You may view the points that have been added to the
stakeout list at any time. Take note that only the points
remaining to stake are listed.

e To view the current stakeout list, press [View] at the
“Stakeout List Screen™ (see page 6-12).

e To discard all the points in the stakeout list. press
[Clear] at the *“*Stakeout List Screen™ (see page 6-12).

6-14
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Stakeout & Reference Line Customizing the Data Display Screens

Data Type The following three diagrams illustrate the data types
Definitions avaifable for selection from this list.

VD
./4<> | HT

i Az
P : CIF
’ Zds B [
HD
Change Data ¢ Move the cursor to the appropriate column (data display
Types window) and on to the field you want to change. You

must use the selection list 1o change data types.

Note that ANAE and N&E occupy two fields when selected
as data types. All fields. except the design elevation (“Zds™).
change after each measurement.

* When you have finished. you save or cancel any changes.
Use [Save] or press [ESC] and select Save or Discard.
You can also use [Dfault] to change the data type settings
to the AP800 default values.
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Stakeout & Reference Line Summary of Stakeout Softkeys

Summary of Stakeout Softkeys

Stakeout
Clear Discards all points in the stakeout list.
Coli Shortcut key to jump directly to Collection.

Changes the data DSP formats to the AP800
default values.

DSP T Cycles forward and backward through the data
DSP | display windows.

DspFmt Opens the DSP data formats window.

Dfault

LG Turns the Lumi-Guide “ON” or “OFF.”
Maps all staked and unstaked points on the
MAP P P
screen.
User-defined measure key.
MSR Measures single, multiple, or continuous mea-
surements.
Next Specifies the next closest point or the next point
in the list to stake out.
Points Adds individual points to the stakeout list.
PiLst Displays the status of the stakeout list and
enables you to add points to the stakeout list.
Range Adds a range of points to the stakeout fist.

@ - 18 AP800 Reference Manual
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Stakeout & Reference Line 2 Point Reference Line

2 Point Reference Line

Using 2 Point Reference Line. you can measure the offset distances to a point
in reiation to an imaginary line between two points and the plane that the line
Sits on.

2pt reference
line

Pi2

Slope
plane
Horizontal «
ptane Pt
P12
e

Long section-side profile

Roadmap

Main Menu

Job Manager

Traverse Adi.

Stakeout & Ref

Station Setup

COGO

Point Stakeout

Point List

2P Reiline

Collection Communications
Stakeout & Ret System
Control

Arc Refline
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Stakeout & Reference Line Define the Reference Line

Using Current
Points

Measuring to a
Point

To use a line between two existing points in the database,
enter the number for each point into the two point fields.
Il only one point has a "Z’ coordinate. AP800 assumes
that both points are at the same elevation.

2PT REFLIME/DEFINE LIME 2:15 ER

Ft1: DEFINE LIME
Fi.1 & P4.Z can
be measured Dus

qz - 98,0745 Mode + MR
ana.mna

As you move the cursor through the fields, AP800 enters the
Azimuth value automatically.

To use a new point, you can take a measurement to it. To
do this:

1. Enter the correct value in the “HT:™ field.

b

Position the cursor in the field for the point you want to
measure.

(8]

Press the [Mode] key and take the measurement.

2FT REFLINE/DEFIME LIHE 2:76 {HE
Haf 49° 23°58™
Yalt B2° 367017
Eheald S0 T6.8296m

.1.“-! =1 Fy

APBOO displays the measured values on the right of the screen.

AP800 Reference Manual
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Stakeout & Reference Line Define the Reference Line

Specifying the HT
Value

Viewing the
“Measuring
Screen

1

To use the azimuth between two points. press the [Pis] key.
Enter the point numbers for the two points that you wish to
use for the azimuth and press [ENTERL

2PT REFLIMESDEFINE LIHWE 2:57 {8

If you have specified point 1 in the “Define Line” screen, this
appears by default as the first point in the azimuth definition.
However, you may enter any point number you choose.

When the point number does not exist

If a point number that you enter in the “~Calculate Azimuth™
box does not exist, AP800 lets you enter the point details
manually.

At this point. you can set the HT value for the
measurement to the offset point. With the cursor in the
“HT:” field, enter the value and press [ENTER] .

w5 To save time completing the “HT:™ field. use the right
arrow to scroll through HT values that you have used for
other measurements in the current session.

NOTE: The “HT:” field does nor appear when you use
AP800 in 2D coordinate mode.

When you have completed the relevant fields in the
“Define Line™ screen, position the cursor in the “HT:"
field and press [ENTER]. AP80O displays the next screen
(see page 6-25).

NOTE: AP800 will not display the “Measuring” screen
until the 2 point reference line is correctly de-
fined.

AP800 Reference Manual
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Stakeout & Reference Line

Taking the Measurement

Storing the Offset
Point Data

To store the data about the point into the job, press the
[RecPt] softkey. AP8OO ofiers the next available record in
the database and positions the cursor in the “Code:™ field.
If a code was entered previously during the current
session. AP800 displays the code in the “Code:” ficld.

2FT_REFLIHESRERSURING 334 {5
Pt: & -=836 . 8864m
N1 1 MDE 1869 3995,
Coda - 568213
— 2.0 R:{.99%

Pressing [ENTER] when the cursor is in the “Code:™ field
stores the data about the offset point as an SS record. The §S
record contains the measured HA. the current VA and a
recalculated SD value based on the current VA. The “RecPt”
function also adds notes to the job which contain information
aboul the reference line and, when defined. the constant
values used in the measurements.

On the note record containing “"Cut:""/“Fill:™ the label will
be changed to “*Cut#”/“Fill#~ when the telescope has been
moved from the measured position, but only when moved
enough to affect the ¢/f value shown.

YIEH (Job=CARPARE .@.

+  BERI 1000
2. A0% LE1.
zai: i1

HE) = 1
l:l Cihn

a
=y

a
A LR
e

o+

—

PECE

nnﬁuuqﬂli E!iﬂmﬂ.'ﬂ..ﬂlhmhlumﬂu

The Notes precede the record (in this case the record is SS 15).

AP800 Reference Manual
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Stakeout & Reference Line Taking the Measurement

Specifying Fixed
Values

Viewing the Data
in the Opposite
Direction

APS800 enables you to modify all the measurements based
on fixed datum values using the “Base Offset” screen. To
specify these values select the [Option] softkey. The fields
in the “Base Offset” screen are described in ““Specifying

Datum Constants™ on page 6-29.

Information in the 2 Point Reference Line feature 1s
always displayed as if viewed from point 1. To view the
data about the offset point from the opposite viewpoint.
use the [Swap] softkey. The results that are displayed
depend on how you initially defined the reference line.
Both calculations have the same effect, they are just
achieved differently.

o If you defined the line using two points. AP800 switches
points | and 2 so that the data appears as if viewed from
the opposing point:

e If you defined the linc using one point and an azimuth.
AP800 switches the azimuth definition by 180° so that the
data appears as if viewed in the opposite direction.

AP800 Reference Manual
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Stakeout & Reference Line

Specifying Datum Constants

Values are Based

on Point 1

Zo/s: includes a constant value to be added to the vertical
measurement that enables you to specify the offset elevation
above the design surface. Valid entries are from -99.9999 (o
999.9999 (metres). Negative values represent distances be-
low the plane of the reference line.

NOTE: The horizontal angle of the plane of the reference
line is dependent on the side slope values (see
next).

Left: and Right: modifies the side slope values on either
side of the reference line. Valid entries are from -999.99 1o
99999 (% incline). Negative values represent declines
downwards from the horizontal plane.

Remember that all the calculated values are based on point
I and the offsets are applied to point 1. This means that:

o using the “Swap” function when the reference line is
defined using two points will swap the assignment of the
points and apply the offsets to the new point 1 (the old
point 2):

/S ()

00
AN
P, 5
4 ® 1000
' ® STN=1020m
I i
Pressing the 2
[Swap] softkey... A "
\ 01 ()
i
v &
P,

AP800 Reference Manual
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Stakeout & Reference Line 2 Point Reference Line Softkeys

2 Point Reference Line Softkeys

2 Point Reference Line
Coll Jump to collection.
Store the offset point data to the open job.
RecPt onsetpor . pen
Also performs a RecNote function (see next).
Stores the information about the 2pt Refl.ine,
RecNote .
the base offset and the offset point as notes.
. Enter information about fixed offsets for all
Option
values.
Reverses the direction of the 2pt RefLine and
Swap
recalculates all values.
Target Quick target mm_momo: io change the prism
constant and/or height of target.

AP800 Reference Manual



mm — @ lenuein adusiajal 008dYV

joluog
auryeyd oy waisAg 101 % 1hoexBIS
aulyeY ide SUOIIBOIUNWIWOYD uoios(j0D
I1si7 juod 00D dniag uonels
jEaTe=) )23 IR V11 7% S [P — ‘Ipy @sionely 1ebeuey qor
19 7y wnoaywig U UIR A
dewpeoy

“9IRJINS 218 INOA AJLIOA A[ISBD PO NOA “JUdLUAINSEOW
2 I9)e PAIR[NOIRD SONjRA [[1j/IND DU JASYO ‘UOIEls Y] B Sunjoo] oI uw
Suofe 1utod B 01 90URISIP 1951JO Y] INSEOW UBD NOK “dUIT] 20URI0JIY 21y Suisp

aul] aousalisjey oly

aUIT 9oUBISRY ¥ INOONBIS aur] eouvivleY JIy



Stakeout & Reference Line Starting Arc Reference Line

Starting Arc Reference Line

When you select the Arc RefLine option from the Stakeout & Ref menu. AP800
checks two items before starting the function:

= that there is a job currently open. and
¢ that a Station Setup has been carried out.

No Current Job AP800 asks if you would like 1o open the default job. To
proceed using Arc Reference Line, select Open Default
Job. Alternatively, you may return back to the main menu
and select Job Manager 10 create or open a job of your
choosing.

STHEEGUT & REFERENWCE T:ui {HE

Mo Open Job! ]
Opan Default Job [TOpsn |

Cancel Operation [F[eEgey

[y

incomplete Station

STHREOUT & REFERENC T:
wmﬁ.«_—u STHREGUT & RE RCE T:u8 {HE

Harning! No Station E

Setup for this Job!
Meazurind Mot Redquired

Return to do Station Setup

BCance|

STHREGUT 2 REFEREWCE v:33 {8

Mo BS Check or Statlion [GEEHIE

Setup since Power 0!
=2 Cuyrrent Orientation
Feturts o Main Menu

Whenever you see either of these messages it indicates that
AP800 needs to confirm that instrument position and orien-
tation. It is recommended that you return to the main menu
and select station setup or {Fnc] 9.BS Check if you have
already done a station setup and only need to confirm the
backsight. Selecting Measuring Not Required will limit what
you can do in Arc Reference Line.

6—34 APB800 Reference Manual
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Stakeout & Reference Line Define the Arc

Pti

Az

Radius

Az2

Pt2

Length

Complete the screen with the applicable data from the
following information:

» Type the point number of the point defining the start of

the arc. The point may be in the current job or control
job if you have it open. Typing the point number of an
unknown point will tell AP800 that you want to
manually enter the point coordinates. Alternatively. press
[Mode] to measure and record a new point.

Type the azimuth of the incoming tangent defining the
start of the arc. To calculate the azimuth between two
points press the [Pts] key. Alternatively, press [Mode] to
take an azimuth reading.

Type the radius of the arc. A positive radius indicates a
right curve (clockwise): a negative radius indicates a left
curve (anti-clockwise). Alternatively. press [Mode] o
measure a distance.

Type the azimuth of the exit tangent defining the end of
the arc. If the azimuth entered is the same as Azl it will
be flipped when the next screen is entered: the result is
a semi-circle. To calculate the azimuth between two
points press the [Pts] key. Press [Mode] to take an
azimuth reading.

Type the point number of any point on the exit tangent
of the arc, the point may be in the current job or control
job if you have it open. Typing the point number of an
unknown point will tell AP800 that you want to
manually enter the coordinates. Alternatively, press
[Mode] to measure and record a new point.

Type the arc-length of the arc, only a positive arc-length
is acceptable. If the arc-length 1s greater than the
calculated circumference it will be shortened 1o the
circumference when the next screen i1s entered.

AP800 Reference Manual
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Stakeout & Reference Line Taking a Measurement

Measurements off
the Arc

Storing the Offset
Point Data

When the measurement is complete, the values are displayed
in the measure display box on the right side of the screen.
You can view the data in several ways using the [DSPT] or
[DSPL] softkeys (see “Customizing the Data Display
Screens™ on page 6-15).

NOTE: the “C/F:" field label changes to “CUTL” or
“FILLT" depending on the direction to the offset

point.
ARC_REFLINESAERSURTHL 1:37 (B8
i 27 _
Rad: 57, 000m OFF ARC m
Len: 123.471m m
HT: 1.200 m

If after taking a measurement the “OFF ARC™ message is
displayed. it means that the point measured to is outside
your arc definition.

To store the measured data, press the [RecPt] softkey.
APB00 offers the next available point number in the job
and positions the cursor in the “Code:™ field. If a code
was entered previously during the current session., AP800
displays the code in the “Code:” field.

AR REFLINESRERSURING i:15 (@
Ft:28 mnm.wmns
P28 09 784m

HT: 1,200 0.583m]
2A R IN :[1

AP800 Reference Manual
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Stakeout & Reference Line Taking a Measurement

Storing Notes
About the Offset
Point

Changing the
Display of Data

The [RecNote] softkey adds the notes data about the
measurement to the job. The notes contain the same
information about the measurement as when you record
the point data (see the previous section) but without the
SS record.

Pressing the [DSPT] or [DSPL] softkeys repeatedly makes
AP800 cycle through four different types of data about the
offset point. The displayed data shows the relationship of
the offset point to either the reference arc or the
instrument position. The data related 1o the reference arc
is displayed as:

e Stn. O/S. C/F.
When you view the offset point data as related to the

instrument position, the way the data appears is determined by
the settings that you configure in “Job/ Settings/Collection™.

AP800 Reference Manual
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Arc Reference Line Softkeys Stakeout & Reference Line

Arc Reference Line Softkeys

Arc Reference Line

MSR Measure key. Measure action taken is defined
in the settings.
TRK Measure key for tracking. Measure action
taken is defined in the settings.
ALL Measure and record key. Measure action
taken is defined in the settings.
Quick target selection to change the prism
Target 9 . g P
constant and/or height of target.
pDspT Cycles forward and backward through the
DSP. data dispiay windows.
Coli Jump to coliection
Store the offset point data to the open job.
RecPt pot ) pen
Also performs a RecNote function (see next).
Stores the information about the arc definition,
RecNote offset and slope options, and the measured
offsets.
. Enter information about fixed offsets and
Option ) .
slope details.
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Control Overview

Overview

Control begins by asking you to input the station and backsight point
information. This procedure is very similar to the start of Known Station.

When using this {function you must enter station and backsight point numbers,
but the points can have unknown coordinates. A control survey can be
conducted even when the position of the station point. the backsight point. or
both are unknown.

Once these details are entered and accepted. the software will prompt you to
build a list and measure 10 a number of points, commencing with the backsight
point. The points list which you define, and the measurements that you make.
are displayed on the screen in tabular form.

Ik TYPE| _H
STI02_ |EBS
PSHT 0SS

12

-

(mEwi]

et 111001 hal
=i
F Fade Toge =

Ll
agno
o I _R

i

Typical Control Screen. The “TYPE” column indicates the point
type; a - - entry in this column is a new point which is unknown
to the current job database. The F1 and F2 columns detail the
number of times that the point has been measured on Face 1
or Face 2.

Points are added to the list in one of two ways: adding a new point before
measuring using the [NewPt] sofikey, or: measuring 1o a point and then
completing the point information (refer to “Enter New Point Details™ on page
7-11).

You then proceed to record ““sets” of measurements: that is, Face [ and Face
2 measurements to all the points in the list. The number of points that you can
survey in control is limited to 10, and the number of sets of measurements that
you can make during any control session is limited to 16 (32 shots to each
point). For example, if you identify six points on the list. you can measure to
each of the six points 16 times on Face I and 16 times on Face 2.

7 -2 APB00 Reference Manual
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Control

Enter Station Point Information

Enter Station Point Information

Station Point

Station 1D

COHUTRIL i2:3u T3
Stn Po B
Sty IDe Enter Stn Pt
LI e e o St 10

HI: ...
Temp(®Fi: 72 PreszurelinHal: 29,9

You begin by entering details for the station point. The stazion
1D and HI are optional.

e Type the Stn Pt number. This can be an existing control
point in the current job or a new point number.

NOTE: Control cannot commence if this field is blank.

e Optional: Type the Stn ID (max. 10 chars.). If another
point exists with the same “Stn ID.” you will be alerted
and asked if you want to change it.

The program only searches for the Station Pt and Station
“ID™ after you input one of the values and press [ENTER].

Point Found — The screen displays the point details if the
point is found in the current job or the attached control job.
For more information. see ““Point Found / New Point
Recorded™ on page 7-5.

1:?;23mz::a!\wwxocmmfv\oioEu:cm:v\n:ma::o
point details if it cannot find the point. See page 7-5.
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Control

Enter Station Point Information

Height of
Instrument

Temperature
and Pressure

Record Station
Point

e Enter the HI. (optional).

NOTE: You can configure the software, using the HI/HT
Defaults setting in Settings/Job/Station Setup (see
page 13-14), to automatically swap the HI and
HT when you move station.

NOTE: The “HI” field does not appear if APS00 is con-
figured for 2D coordinates (see page 11-6).

If you leave the HI field blank you will be given the
following options —

¢ Determine the HI later (select Later ):
(1) by entering the HI in “View/Edit.”: or.
(2) by using the “Remote Benchmark™ function (see page
4-39).

¢ Return now to the station point inpul screen and enter the
HI (select Cancel).

e Accept the Temp and Pressure vaiues shown or enter
new values.

e Move the cursor to the Pressure ficld and press
[ENTER] .

AP800 Reference Manual
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Control

Enter Backsight Point Information

Existing BS Point
Found

No BS Azimuth

Height of Target

CORTROL

BS Pt:2 . T

BES ID: STH2 £ _
ES fz: 381.1100 Code: PO

The “BS Az” field contains the azimuth calculated from the sta-
tion and backsight points.

APB00 cannot calculate the azimuth and coordinates if
either the station point or backsight point coordinates are
unknown. You can type in the BS Azimuth or leave it
blank.

If the “BS Az™ field is left blank all azimuth and coordinate
display fields will be blank.

= Type or use the selection list to enter the HT.

NOTE: You can configure the software, using the HI/HT
Defuults setting in Settings/Job/Station Setup (see
page 13-14), to automatically swap the HI and
HT when you move station.

NOTE: The “HT" field does not appear if AP800 is con-
figured for 2D coordinates (see page 11-6).

AP800 Reference Manual
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Control Sight Backsight and Measure
COHTROL 14:32 T8
STi02 [BS].37&] | HA:  BeO0¢On”
;8793082
133,456
[Y]+Rec
]
This is the screen displayed after measuring to the backsight is
completed.
Record o Press [ENTER] to record the measurcment (see
Measurement “Backsight Checks™ below).

Backsight Checks
During First Set

Backsight Out of
Tolerance

(Pressing [ESC] will cancel the measurement and return you
to the “Sight Backsight and Measure™ screen.)

When you record the backsight shot during the first set.
AP800 compares and checks the vertical and horizontal
distances with any known station and backsight
coordinates. You are told il the backsight observation is
out of tolerance. (To change the BS Shot Tolerance. refer
to page 13-14.)

NOTE: If vou have only measured the direction to the
backsight point, the program reports oniy the BS
Azimuth. No checks are possible.

CHNTRAL _ . — P
BS Out of Tolerance! H
sWMD=-0.023m
sHD= +0 . 028m

HbA:1234 595 pS Im:30.064
HE: 1234 567 BS Z: 30.067

You can accept the measurement or re-measure to the back-
sight point on Face 1. (Blank fields indicate there was insuffi-
cient information to compute the value.)

7-10
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Control

Enter New Point Details

Point Not Found

Input Pt Co-ords

Locate by Survey

Change Pt Number

COMTROL 18:42 (I
Ft: 151 Fijre
I

e

AP800 has failed to find the defined point in the database.

You have several options:

Selecting Input opens the normal “Point not found™
window (see page 7-13) which enables you to manually
input the details of a point.

Selecting New CP assumes that you want to identify a
new point by survey observation. You are returned 1o the
“Point Identification”™ window (see page 7-11) to enter the
new point details.

Cancel returns you to the “Point Identification”™ window
so that you can change the Pt number.

7-12
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Control

Sight Pt and Measure

Sight Pt and Measure

After sighting and recording the backsight point, the following screen is

displayed.

Overwrite
Existing Shot

Edit Existing
Point

CORTREL 133 L
[ Ik TYPE] HY F1lF2

102 STi0Z2  (ES11. 375 9 '....l
Siakt
Ft and
Measure

You can now sight and measure to the remaining points that
you have chosen and complete the first set. The procedure
for measuring 1o these points is exactly the same as for the
backsight point with the exception that, should you choose,
you can commence measuring on Face 2.

In addition. the features “Coll”™ (ump to collection),
“Stake™ (jump to stakeout). “Map™ and “Stats™ have been
added to the softkey bar and are now available (see page
7-20. page 7-22 and page 7-23).

If. during the current set, you measure to a point which
has already been measured to on that face, you will be
asked whether you want to use this shot or cancel it.

If the highlight bar is positioned on an existing point. the
[Edit] softkey is active. Pressing this softkey will open the
“Point Identification” window with the selected point’s
details as defaults. This window can then be used to view
or edit the point’s details.

There are limitations as to which fields can be edited.
depending on the point type selected:

BS Point — Only the HT and the Code can be changed.

Existing Database Point — For known points which ex-
isted before control was started, only the HT and the Code
can be changed. However, you can change the point number
to identify a different point, enabling you to edit other fields
{see note).

7-14
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Control

Sight Pt and Measure

Set Done

The following window is displayed when AP800 determines that the set has

been completed.

“Qut Tol.”

COHTROL 1:33 T8
Pt Ib 4P e o E F

10z =tioz Jeg nA - 180700 D__v

151 FaMi 0S| — mm.w Done |

152 A Mi]

100 frioo |eq ALl In Tol

183 =] = fla | 0] =

57 1 P Y M_

The window tells you that the set has been completed.

NOTE: The message “All in Tol.” only indicates that the
Face | and Face 2 delta values for shots taken in
this set are in tolerance. It does not indicate that
measurenments are in tolerance with those col-
lected in other sets.

The message “Out Tol.” in the Set Done window
indicates that one., or more, FI1/F2 delta values for this set
are out of tolerance.

You cannot return 1o this set to re-shoot to the points. but you

can use the [Stats] key. and the Observed Data screens. o

view and if necessary inactivate the out of tolerance shots

(see Statistics on page page 7-23).

If you want to change the tolerance settings for F1/F2 pairs
" shots. refer to “Tolerances (Face 1/Face 2 Slope Dis-

tance)” on page 13-6.
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Control Sight Pt and Measure

Starting a New Set

A new set can be started at any time by making a same face remeasurement to
the backsight point. If this is the second shot to the BS point during this set. on
the same face. the following screen is displayed.

CONTROL 8:13 {8

mwm_:ﬁm:mzm:mm: H
.._.._u_.._T_.m_......m.ru._‘.__u._..+._u_+._.._m.mnm
L0 Ztart a hel set.
Continde the Wew Set[[EE
Dizcard this Shot Z2Gancel]) T.mm_D

ey,
10°800
plodi] 1]

1. 432 R

This window is only displayed when you try to record the shot.

This window is designed to alert you to the fact that. if you
continue. you will be starling a new set and you cannot
return to the previous set. If this is a mistake you should
select Cancel.
Your options are:
Continue the New  Selecting OK will start the new set and record the current
Set measurement (to the BS point) as the f{irst shot of the new
set.
NOTE: Any shots from the previous set which did not
have “same face” backsight shots will be ignored

when displaving statistics.

Discard this Shot  Cancel will return you to the control table screen.

7 — ;_m AP800 Retference Manual
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Control Jump To Collection or Stakeout

Jump To Collection or Stakeout

Once the backsight point has been measured, and recorded, it is possible to
jump out of control and into coliection or stakeout by pressing the {Coll] or
[Stake] softkeys.

CORTRIL 18:42 TH
Pt 1 rn Irumel wr lgitenl
L =

1= Jump to |

152 Collection ?

Question screen displayed when you press [Coll].

When you exit from collection or stakeout, you will auto-
matically be returned to control, at the measuring screen.
ready o measure the next point.

NOTE: If vou jump out of control after measuring but
before recording an observation, that observation
will be lost and will have to be re-measured.

HA Handling While Using Control

It is important to understand how the HA is dealt with while using the control
function. and is especially so when using the jump to collection or stakeout
features.

In control, the HA is set to zero when you first measure to the backsight and
thereafter is not adjusted. If you choose 1o rotate the horizontal circle between
sets (refer to ““Starting a New Set” on page 7-18) the HA will no longer be zero
at the backsight.

However, when you jump to coliection or stakeout from control the HA
displayed and stored will always be zero at the backsight. that is, it will be
based on a zero HA the last time that the backsight was measured (on Face 1)
from within control.
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Control

Map

Map

The control feature “Map’ is provided so that you can view the geomeltrical
layout of the points being measured. Pressing the fMap] softkey will open the

Map screen.

COHTROL 14:32 O
+ 10 _aiE3

" o
B 1510, iy
san_ e e

... ioe ~-n{ [

The map is scaled to fit all the measured points on the screen.
“Angie Only” shots are displayed as dotted lines.

The position of the station point (shown as a triangle) is
given assumed coordinates by the software for the purpose
of displaying this map. The other points are shown relative
to the station point using the measurements taken.

The backsight is given an assumed azimuth of 0°007°00” for
the map, indicated by the BS symbol in the top left of the
screen.

o Press [ESC] or [ENTER] to return to the main control
screen.

AP800 Reference Manual
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Control

Statistics

PUID

Mean HA (VA or
SD)

Sets

St. Dev

AHA (VA or SD)

This column contains the point number and point 1D
separated by a slash. The points are dispiayed in the same
order as they are on the main control screen.

The mean angle or distance value for each point is
displayed in this column.

NOTE: An “inverse T” mark shown to the right of the
screen indicates that the FI/F2 measurements, for
at least one of the sets, are out of tolerance. On
the Mean HA screen shown, this is true for point
1003.

The “*Sets™ value for each point shows the number of
completed sets during which this point was measured and
recorded. regardless of whether it was shot on FI, F2 or
both.

Additionally, if you are viewing the Stats screen whilst in the
middie of an incomplete set. the “Sets” value will be
adjusted for shots made during the current incomplete set.

If the point has been measured on either Fi or F2 during the
current set., a plus sign “+7 is displayed next to the “Sets™
value. For example. point 1001 on the Mean HA screen
shown has been shot to in four previous completed sets, and
has been shot to on either F1 or F2 during the current set.

This column displays the standard deviation of the angles
or distance measurements for each point (see note below).

The value shown here is the maximum difference of all
measurements to this point (HA. VA or SD) taken during
this control session (i.e. AHA = maxHA - minHA. etc.).

NOTE: If only one measurement has been made to a
point, the St.Dev and ADHA (VA or SD) values
will be “0".

AP800 Reference Manual
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Control Exiting Control

Exiting Control

Once you have completed all the measurements you intend making you can
wrile the control data to the job database. and exit control, by pressing [Calc].

COUTREL 18:02 {38
1o irvagl uy Tes a1

Record control |
shots and finish?

T —
L —

=1L CInn

A warning screen will inform you if the current set is incomplete
and that some shots will not be used because they do not have
a corresponding backsight shot.

The following data is written to the job database. in groups.
for all points shot during the session:

¢ The point number;
e The HA. VA and SD standard deviations:

e The number of sets during which the point was measured
and recorded;

e The HA. VA and SD Max A’s:
e A Control Point (CP) record for the point.

NOTE: A “CO” record (note) indicating the start of the
control session. the ST record and all the Fi and
F2 shots are written to the job database as they
are shot.
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Control Summary of Control Softkeys
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Transverse Adjustment

Tracing Traverse

Tracing Traverse

TRAYERSE ADTUSTAENT 12:3u TH

Tracing Traverse
Pt:1

When you select Traverse Adjustment on the Main meny,
APS800 traces all the traverses in the open job, then displays the
“Initial Traverse Adjustment Screen” (shown below). This opera-
tion may take several seconds.

Initial Traverse Adjustment Screen

Legend

TEAYERSE BOJUSTRENT 12:3u L

This map shows all the traverses you have surveyed. You
specify the traverse for which you want o compute the mis-
close.

Point with Fixed Coordinates — Dot with a circle
around it.

Adjustable Surveyed Point — Dot.
Surveyed Line — Dotted line.

Backsight and Foresight Point — Arrow and point num-
ber for non-station points (not shown to scale).

Last Defined Traverse Point — Displayed in a box in the
upper right corner (refer to the figure on page 8-4).

AP800 Reference Manual
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Transverse Adjustment Specify the Starting Point of a Traverse

If you use the selecrion list, AP800 tells you whether a
traverse started at that point may be—

Adjusted — “For Closure & Adjustment”™ or

Limited to a closure calculation — “For Loop Closure
Only.”

e To accept the specified point. press [ENTER]. AP300
attempts to draw the path through the traverse.

Confirm or Change Selected Path

TRAYERSE ADJUSTAEWT j3:3u {HE
i B

AP800 draws a solid line through the entire traverse or stops
when it reaches a branch point. Since the traverse is not yet
ciosed in this exampie, AP800 displays a solid triangle in the
box in the upper right corner. The last defined traverse point is
also shown in this box.

Change Path » If the solid line has gone down the wrong path, use
[Retry] to change to the desired branch. In the example
shown above, you may wish o start the traverse from
point 2—>11 rather than 2—8.

To Continue » To extend the traverse to the next branch point or to the
end of the traverse, press [Cont] or [ENTER].

8—-4 AP800 Reference Manual
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Transverse Adjustment Compute Misclose and Display Closure Report

Adjust the Traverse

Select Adjustment < Use the selection list to choose either .Bowditch,

Method Compass or Transit.
Adjust o To perform the adjustment, press [ENTER]. AP800 tells
Coordinates you that it is “Adjusting Coordinates.”

You cannot cancel the adjustment once it starts and the
operation may take several seconds. When the adjustment is
complete, AP80O displays the map with the adjusted traverse
in bold (see figure below).

Do Not Adjust e To discard the closure report without adjusting the
traverse, press [ESC] .

TRAVERSE ROJUSTAEWT 12:3u {8

The adjusted traverse is shown as a bold solid line.

m - @ AP800 Reference Manual
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Transverse Adjustment

Summary of Traverse Adjustment Softkeys

Summary of Traverse Adjustment Softkeys

Traverse Adjustment

Attempts fo balance the angles of the traverse

Compute and presents closure data and misclose infor-

mation.

Cont Extends the traverse to the next branch point
or to the end of the traverse.

Info Used to access more information about points
shown on the traverse map.
Used to change the traverse {o a different

Retry
path.

Start Opens the start point window so that the start-
ing point of a traverse can be entered.

Undo Discards all the previously adjusted traverses.

AP800 Reference Manual
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COGO Inverse

Inverse

Introduction

Use this function to perform Pt-Pt Inverse calculations (see page 9-3) or
Pt-Line Inverse calculations (see page 9-5).

Roadmap
Main Menu COGO Menu
Job Manager Traverse Adj. — Inverse Shift & Rotation
Station Setup Coso Intersections Arc-Curve
Coliection Communications Parallel Line
Stakeout & Ref System Area and Perimeter
Control Manual Input

NOTE: COGO is also available via the FNC menit.

NOTE: APS00 auromatically opens the last job used (see page 11-10) or
vou can use the job called “"DEFAULT”. You mav open a different
job, create a new one, or rename the “DEFAULT” job after the
surveyv (see page 3-1).

inverse Menu

i2:3u OH

Jobhi= Sl

EY10 (1230 pissi02 Kb Freag=

9-2 AP800 Reference Manual
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COGO

Pt-Pt Inverse (Point - Point)

Calculate Inverse

Change Format

Record Note

New Inverse

e When the cursor is in the Pt2: field, press [ENTER] to
calculate the inverse.

COCOSFY-FT IHVERSE 12:3u {8
PL1: 101 Az: 309°327 L5
RO AR
EsIed HD: 2345.362f

AP800 reports the Az, VD and HD in the data window; if you
press [ENTER] or [Next], the cursor moves to the Pt1: field so
you can repeat the procedure for a new inverse.

You have a number of options:

Pressing the [DSP] softkey will change the calculated data
to an alternative format. The inverse will now be shown
as SD., V% and GD (grade). where:
_HD L 100
D@l<@ and V% = &b
NOTE: This alternative format is onlv available if vou
are using 3D coordinates.

Pressing [RecNeote] will automatically record a note of the
inverse Points. Az, VD and HD to the job database. The
cursor moves to the Ptl: field so you can repeat the
procedure for a new inverse.

Pressing [Next] (or [ENTERY]) returns you to the previous
screen with these points as defaults.

AP800 Reference _/\_mzcw_
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COGO

Pt-Line Inverse (Point - Line)

Calculate Inverse

Change Format

Record Note

New Inverse

e When the cursor is in the Point Pt: field, press
[ENTER] to calculate the inverse.

i2:3u T

: 38.493f
r Jb5.362f

After the calculation, AP800 reports the inverse as a Stn and
O/S in the data window. If the Point Pt is fo the left of the line,
the O/S value will be negative.

You have a number of options:

Pressing the [DSP] soltkey will change the calculated data
to an alternative format. The inverse will now be shown
as N. E and Z coordinates of the intersection point.

Pressing [RecNote] will automatically record a note of the
inverse Point Pt, Line Pt Line Az, Stn and Offset to the
job database. The cursor moves to the Line Pt: field so
you can repeat the procedure for a new inverse.

Pressing [Next] (or [ENTERY]) returns you to the previous
screen with these points and azimuth values as defaults.

AP800 Reference Manual
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COGO Intersections

Intersections

Introduction

Intersections provides you with three functions which enable you to calculate
the position of new points using a variety of point. distance and bearing

combinations.
Roadmap
Main Menu COGO Menu
Job Manager Traverse Adj. e Inverse Shift & Rotation
Station Setup COGO Intersections Arc-Curve
Collection Communications Paraliel Line
Stakeout & Ref System Area and Perimeter
Control Manual Input

Intersections Menu

1 IHTERSECTIONS 12:3u TH
Brng-Dist
PDist-Dist

2

Job= SURMENTD (1234 ptss102 Kb Free= 11

[
o
or
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COGO

Brng - Dist Intersection (Bearing - Distance)

Brng - Dist Intersection (Bearing - Distance)

Bearing Pt

Bearing Az

Bearing +/- Ang

Bearing Offset

The Brng - Dist Intersection function will calculate a point at the
intersection of a line (defined as an azimuth through a point),
and a circle (defined as a distance from a point). The calculated
point is stored in the job database.

eat™d- -7
.«
Bearing Pt

Distance Pt

Complete the screen with the following information:

e Type the point number. Press [Mode] to measure a new

point.

e Type the azimuth for the line. Press [Pts] to define the
azimuth from two points. Press [Mode] to take an

azimuth reading.

e Optional: If desired. you can adjust the azimuth by
specifying an angular rotation here.

= Optional: The line can be offset from the point by a
specified distance. Enter a positive value to offset to the
right of the line; a negative value to offset to the left.

9-10
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COGO

Dist - Dist Intersection (Distance - Distance)

Dist - Dist Intersection (Distance - Distance)

Distance Pt

Distance HD

Calculate Points

COROSDIST-DIST THTERSECTION i2:3u T

OizLtance Giziance
PL@® PLe
HLr: m | HD: i

The Dist - Dist Intersection function will caiculate a point at the
intersection of two circles (both defined as a distance from a
point). The calculated point is stored in the job database.

B
HD -~ _HD
Prie L _®pi2
HD ~< .~ HD
VT
A

Complete the screen with the following information (for
both points):

e Type the point number. Press [Mode] to measure a new
point.

e Type the horizontal distance value which will describe
the circle (radius). Press [Pts] to define the HD from
two points. Press [Mode] to measure a distance.

¢ Because of the geometry involved. there will always be
two solutions to the intersection. Press [ENTER] when
the cursor is in the right-hand HD field to calculate the
points and offer you the solutions to choose from.

9-12
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COGO Parallel Line

Parallel Line

Introduction

The parallel line function enables you to define a traverse by listing points, and
then calculates the position of new points offset (by a distance that you define)
to the left, right or both sides of the traverse.

The first and last points of the traverse are offset perpendicularly to the
traverse. The intermediate points are all offset on the half angle. Consequently.
the new traverse(s) is parallel. and offset by the specified distance, to the

original.
uml
Parallel Line , ‘
) ®
A
- e
\X\ .
- il
|T OdJ @ 's
\k\ g Defined Line
.
Roadmap

Main Menu

Job Manager

Traverse Adj.

COGO Menu

Station Setup

COGO

Inverse

Shift & Rotation

intersections

Arc-Curve

Parallel Line

Collection Communications
Stakeout & Ref System
Controt

Area and Perimeter

Manual Input
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COGO

Define the Line

Edit the Line

To insert a range of points:

o Press the fRange] softkey to view the “Add Range of
Points™ screen.

» Enter the point numbers for the first and last points in the
range and press [ENTER].

AP800 displays all the currently stored points in the range.

N PARALLEL LIBE 15:31 T8
Line Def:2.8.& Def ine Line

Once you have started defining the line, it is possible to edit the
points that you have identified. Use the [T] and [{] keys 1o se-
lect the points 1o be edited.

NOTE: When AP800 is showing a range of points that exceeds
the available space on the screen, the cursor stops on the ..
symbol. The only way you have to identify the currently selected
point is to view the “Pt.” field in the “Define Line” box.

9-16
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COGO

Calculate the Offset and Record Points

Edit the Line

Discard the Line

If you want to add, delete or change points in the line you
can press the [Edit] softkey to reopen the line definition
box (refer to “Edit the Line” on page 9-16).

Pressing [Clear] will discard the entire line and return you
to the initial Parallel Line screen.

Calculate the Offset and Record Points

Once you are satisfied with the line definition and you have entered the offset
direction and distance. you can calculate the position of all the offset points by
pressing [ENTER] at the previous screen.

CoLusPARRLLEL LIME 12:9u {8
Fecord Left Point
Tupe: OC Calced Pi M 12345, 57A0
Piz 837 E: 54321, 9876
&

The “Record Point” window is now displayed enabling vou to
record all the offset points.

You can edit the Type. Pt. ID, Z and Code fields for each
point.

NOTE: If vou selected “Both™ as vour offset direction. all
the left points are recorded first. followed by all
the right points.

NOTE: Pressing [ESC] during this operation will inter-
rupt the recording of the offset points. The points
which have been recorded will remain in the job
database.
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Area and Perimeter

COGO

Area and Perimeter

Introduction
The Area and Perimeter function enables you to define a lot (loop traverse) by

listing points, and then calculates the area and perimeter of the defined lot.

|

—Q

Roadmap
Main Menu COGO Menu
Job Manager Traverse Adj. —— Inverse Shift & Rotation
Station Setup COGO Intersections Arc-Curve
Collection Communications Parallei Line
Stakeout & Ref System Area and Perimeter
Control Manual Input

AP800 Reference Manual
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COGO

Define the Area

Editing Points

To insert a range of points:

o Press the [Range] softkey to view the “Add Range of
Points™ screen.

Area De I o

COLOSARER & PERIA 4:02

FHdd Ratges
From Pt:
Lazt Pt:

< Enter the point numbers for the first and last points in the
range and press [ENTER].

APB00 displays all the currently stored points in the range.

o Press [ENTER] to calculate the area and perimeter of the
lot.

The “Edit™ feature for Area and Perimeter operates in
exactly the same way as the “Edit” feature in the Parallel
Line function. Please refer to “Edit the Line™ on page 9-16
for details of how to add. change or delete previously
defined points.

AP800 Reference Manual
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COGO Manual Input

Manual Input

introduction

This function provides you with three ways of manually inputting new points
to the job database: Coordinates (page 9-24). Brng & Dist (page 9-26) and Line
& Offset (page 9-28).

Roadmap
Main Menu COGO Menu
Job Manager Traverse Adj. —_— Inverse Shift & Rotation
Station Setup COGO Intersections Arc-Curve
Collection Communications Parallel Line
Stakeout & Ref System Area and Perimeter
Control Manual Input

Manual Iinput Menu

COLOSRAMLAL INPUT 13:3u T
jCoordinates |

Brng & Dist

ILine & Offset

Job= SURVEVIT (1234 ptsri03 Rhi Free= 135 kb
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COGO

Brng & Dist {(Bearing & Distance)

Brng & Dist (Bearing & Distance)

Bearing Pt

Bearing Az

+/- Ang

HD

Calculate New
Point

COLi/BEARING 2 DISTAWCE i2:3u THR

Begring & Distance

This function enables you to identify and record a new point by
specifying a bearing and distance from a known point. The cal-
culated point is stored in the job database.

ot
_--"  New Pt

Compilete the screen with the following information:

e Type the point number. Press [Mode] to measure a new
point.

¢ Type the azimuth for the line. Press [Pts] to define the
azimuth from two known points. Press [Mode] to take
an azimuth reading.

e Optional: If desired. you can adjust the azimuth by
specifying an angular rotation here.

e Type the horizontal distance value. Press [Pes] to define
the HD from two known points. Press [Mode] to
measure a distance.

o Press [ENTER] when the cursor is in the HD field to
calculate the new point’s coordinates.

AP800 Reference Manual
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COGO Line & Offset

Line & Offset

COGOSLIME & OFFSET 12:3y TH

Line Definition Lire & Offzet

This function enables you to identify and record a new point by
specifying its distance along, and offset from, a defined line.
The calculated point is stored in the job database.

< Line >
LinePt®-------------~ FoTTAT T ®
-
. O/s
6 v
New Pt

Complete the screen with the following information:

Line Pt + Type the point which starts the line. Press [Mode] o
measure a new point.

Line Az e Type the azimuth for the line. Press [Pts] to define the
azimuth from two known points. Press [Mode] to take
an azimuth reading.

+- Ang e Optional: If desired. you can adjust the azimuth by
specifying an angular rotation here.

Line » Type the distance along the line to the intersection
point.

Q/s e Type the distance that the point is offset from the line.
If the offset is to the left of the line. enter a negative
value.

@ - wa AP800 Reference Manual



62— 6 fenuepy eousiaey 008dV

Jutod snoiaasd ay1 Jo onfRA dY1 01 1[NRJOP [[IM 7 Y1 (Son[ea
19$]JO pUR dUI] JUSIRYJP 10Q) UOTIULJOP dUI| JWES dYf) WOl]
parenopes swutod mou wonbasqns {[e 10§ 19AMOH ()nejep
ou) yuejq aq [{Im pareofed uiod 1511 oY1 J0] onfea 7 oy

(L-6 oFed 00s) a191dwos

01 NOA 10] PAARIASIP 0¢ [JIM MOPUIM _JULOJ pate[nofe)
pIo0aY,, Y] seeuiplood s uiod mau oy senoed wiod
01 PRI} S/O 241 Ul st 108100 ) uoym [MHAINH] s501d Mmap eenojed

0902 19SU0 ¥ aur



COGO

Taking a Measurement

Taking a Measurement

Measuring to a
point

You can sight and measure a new point from any point
(Pt:) field and use this in the calculation.

Note:  As this is a measure and record function the in-
strument orientation may need to be established
before measuring if this has nor already been
done.

COLOSBRYC-BRAC IHTERSECTION y:32 {58
P ol T 3 Fom o 3B
Ho BS Check or Station EEEETE

Setup =ince Power 0ON!
rrent OFientation

Cancel measurin

o Press [Mode] to display the measuring screen.

.“.“.n.“_...m_m:nrm.nczm .Hz.._.mamm_”._.u.”i 4:33 {I
Py HA: 284°54° 117
—....._” ” ..................................... —W_ 5 “ mu.—. n”—wu mmuﬂ_

L m——— uH__H_ ” i
A= a]=H
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COGO Taking a Measuremeni

Taking an Azimuth On any of the Azimuth (Az:) fields you can take an
Reading azimuth reading for use in the calculation.

o Press [Mode] to display the angle data.
» Sight to the target.

s Press [ANG].

COGo BREC-BRRL THTERSECTION 4:35 {EE
Bear itvg @ ¥ »
Pt 42 244° 547 11
- - n ..................................... mm.—. mﬂ_mu mmuﬂ
T S s
Offseds | opFsee: T

After a one second pause, 10 ensure a stable reading, the
azimuth value is placed in the Az: field and the cursor
advanced to the next field.

COLO/BRNG~BRHG THTERSECTINH u:35 (R

Bear g Besting
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COGO Applying a Shift and Rotation
Rotation
“Pt6
STN2.. *Pt5-
ANG 6
E-
Pivot Point
Roadmap
Main Menu COGO Menu
Job Manager Traverse Adj. Em— Inverse Shift' & Rotation
Station Setup COGO Intersections Arc-Curve
Collection Communications Parallel Line
Stakeout & Ref System Area and Perimeter
Control Manual Input
Applying a Shift and Rotation
COLL SHIFTERGTATION 2: 34 (i

i Rotation

HD - | A

The Shift and Rotate screen provides fields for angles and dis-
tances that AP800 will use to calculate the new points. When
you leave a field blank (by pressing [ENTER]), AP800 inserts a
zero.

AP800 Reference Manual
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COGO

Entering the Rotation Values

NOTE: To use the distance between two existing points,
set the cursor in the relevant field and press the
[Pts] key. Enter the point numbers in the fields
provided. These points do not have to be involved
in the current operation.

NOTE: When vou specify a value in the “VD:” field,
AP800 adds or subtracts it from the point’s exist-
ing 'Z value.

Entering the Rotation Values

Specify the Angle

To specify the angle of rotation for the points. type an
angle into the “Ang:” field. The value can be positive or
negative.

Applying the Adjustment

When you have entered the values for Shift, Rotation or both, press [ENTER].

Specify the
Points to Move

SHIFTERNTATION 11:23 {88

Fointz to he
From: 1 To: 3
Stored PL

=Pi+ 100f

Define the start point and end point for the range of points you
wish to move. The point numbers must be in ascending order.
APB8O00 selects all the points that exist between the points you
specify.

You can also use point numbers that do not exist o
obtain the range. For example. if you don’t remember the
point number for the last point in the job, you can
guarantee to include 1t by typing a number much higher
than the last point could possibly be (e.g. 999999) in the
“To™ field.

AP800 Reference Manual
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COGO

Applying the Adjustment

Confirming New
Points

When Point
Numbers Conflict

As each new point is created, AP800 prompts you to
confirm or verify that you want the point added to the job.

‘SHIFTEROTATIGN =

nCreate point 102

From point 2
2is
FEG

To add the new point seiect [1]. To continue and create all the
remaining points without displaying this message again, select
[2]. Press [3] to ignore this new point and move 1o the nexi
point. To cancel the operation from this point on, press f4].

APB00 makes you aware of contlicts between new and
existing points by displaying the following screen.

COLSSHIFTERGTATION =

Create point 103

From point 3
Tupe = MG
Code

ﬂu
BStop

= BLD

To continue and overwrite the conflicting point select [1]. To
continue and overwrite all the conflicting peints without display-
ing this message again, select [2]. Press [3] to ignore this new
point and move to the next point. To cancel the operation from
this point on, press [4].

When the calculation resumes, APS800 will display
the “Verify” screen for the next point. irrespective
of whether you chose the “Create All” option or
not.

NOTE:

AP800 Reference Manual
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COGO

Arc-Curve

Arc-Curve

Introduction

The arc-curve function enables you to define an arc, and then calculate new
points along the arc at an offset and interval that you specify.

Roadmap

Main Menu

interval

COGO menu

Job Manager

Traverse Adj.

Station Setup

COEO

inverse Shift & Rotation
Intersections Arc-Curve
Parallel Line

Collection Communications
Stakeout & Ref System
Control

Area and Perimeter

Manual Input

AP800 Reference Manual
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COGO Specify the Point Interval and Offset

Radius o Type the radius of the arc. A positive radius indicates a
right curve (clockwise): a negative radius indicates a left
curve (anti-clockwise). Press [Mode] to measure a
distance.

Az2 e Type the azimuth of the exit tangent defining the end of
the arc. If the azimuth entered is the same as Azl it will
be flipped when the next screen is entered; the result is
a semi-circle. To calculate the azimuth between two
points press the [Pts] key. Press [Mode] to take an
azimuth reading.

P12 o Type the point number of any point on the exit tangent
of the arc. Press [Mode] to measure a new point.

Length o Type the arc-length of the arc, only a positive arc-length
is acceptable. If the arc-length is greater than the
calculated circumference it will be shortened to the
circumference when the next screen is entered.

Specify the Point Interval and Offset

After entering the arc definition the remaining definition
values are calculated and displayed in the background of this
Point Interval screen. Values shown in the italic font indicate
that they have been modified from what was originally
entered: this only applies to Len and Az2. see Define the Arc.
on page 9-41, for further details.

LRLNSARC-CURVE 7:10 {HE
AZis S9ET 210 Foint Interval
Rad: 7. 000m
Len: 178, 071m Irts B i

T ISQUETIIE D [
! ol @

You may now enter the interval and offset to define the position
the new points will be calculated at in relation to the arc.

9-42 AP800 Reference Manual
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COGO

Calcuiate and Record the New Arc Points

Default Z

Record All Points
Automatically

Note Records

The Z value will default to the Z of the start of arc point
(Pt1). If P12 is specified in the Arc Definition and its
position is the end of arc (with a Scm tolerance), the Z
value will be graded from the start to the end of the arc.

If you alter a Z value and record the point, AP800
displays a message to inform you of the difference in Z
value change. This Z value change 1s applied to following
points. The message only appears when you change the Z
value.

HRC-CURVE . &
Record Calculalted
Tupe: CC
Pi: o9

If you record two sequential points without editing any of
the fields (except the for the point number. which will
increment), AP800 will ask if you want to record all the
points with the default values.

Before the calculated points are added to the job two note
records will be written detailing the arc definition.

CO,Pt:27 Az:9.27210 Pt2:N/A Az2:133.34031
CO,Arc Radius:57.0000 Length:123.4710

Preceding each calculated point will be a station and offset
note record. The station value is the arc-length from the
start of the defined arc.

CO,Stn:5.0000 0/8:2.1000
CC,29,,3605.415,2099.003,102.620,CURVE2

AP800 Reference Manual
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Communications Uploading TO the Instrument

Uploading TO the instrument

The uploading procedure transfers data from an ASCII file on the data card or
on your computer and puts the coordinates into the open job.

Warning

You cannot use this function to upload binary files. such as code and parameter
files, to the instrument. To upload this type of file you should copy the binary
file onto your data card using a card reader/writer.

NOTE: [f vou do not want to upload all the points for a job yvou can either
modify the ASCII file, or upload into a new job and use “Job
Manager™ to copy only selected points (see page 3-10).

PreStart Notes

Uploading Using a Data Card

Before you begin to upload from an ASCII file on a data card, make certain the
ASCI file is located in the same directory as the open job, has the same
filename as the job name and has the file extension .UPx. where x can be any
number 1-9.

PC Based Software

Nikon's PC based software package NS-95 can help you to automate the
uploading and downloading of data. and give you more options. For example.
NS-95 will allow you. as one of its options. to read raw survey data directly
from the AP80O binary database. For more information, contact your Nikon
dealer.

1i0-2 AP800 Reference Manual
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Communications

Setting Up AP800 to Upload Your Data

Change Data
Fields

Exit Upload
Options

You may wish o consult the manual that is supplied with
your mapping software for the correct data format.

If you do not want to upload all the data in each record. then
leave the corresponding box in the “‘Data Fields™ blank.

NOTE:

NOTE:

NOTE:

NOTE:

NOTE:

o Use t he “T " to move the cursor from the “Source’

(1) All uploaded records, which do not match the
expected data format, are recorded as notes.
AP8O0 reports the “Number of Notes™.

(2) The ASCII upload file should be terminated
with a stundard DOS end-of-file character (deci-
mal 26). If this character is not there the comple-
tion message will be delaved a few seconds.

(3) If the code in the records you are uploading
contains either commas or blanks then it must be
the last data item in the record.

(4) The minimum requirement for the data fields
is “N"and “E”, or “Z" alone.

(5) If “Pt” is not specified or the data has miss-
ing point numbers. APS800 automaticallv uses the
next available point number.

field to the Data Fields.

¢ Use the selection list to input the data type or blank. Then
press [ENTER]. Repeat for each data field. (Each field
must contain « different value.)

e If the cursor is in a “*Data Field™ box. press [ENTER]
repeatedly until the cursor moves to the Source field.

e To accept any changes to the “Upload Options™ screen.
press [ENTER]. ({ESC] cancels any changes.)

Communications Settings

Change
Communications
Settings

Communications
Settings Okay

Data transfer will fail unless the communications settings
match between the instrument and your computer. For
more information, please refer to page 10-12.

= To continue, move the cursor to the last field, then press
[ENTER].

10-4
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Communications

Setting Up AP800 to Upload Your Data

Uploading From Your Computer Through COM1

Ready Your
Computer and
Send Data

Progress Report

Upload Complete

CORRUMICATIGHS 12:3u T
Uploading From 2o

Haiting for Dalta ...

[+ Stop

AP800 is waiting for you to send the data from your computer.

e Check the cables and set your computer to send the
data. Do not commence sending data from your PC
untif the “Waiting for Data...” screen is displayed on the
instrument.

AP800 reports the number of uploaded records as it
receives the data. You can stop the operation at any time
by pressing [ESC].

You are warned if the point number being uploaded exists in
a “UC" “UPR” “MC,” or “MP” record. You can skip this
point and not upload it or you can overwrite the point in the
open job. However, you cannot overwrite a point thar has
been used by an “ST" or “SO” record.

AP8O00 reports the number of uploaded records and notes
when all data has been received.
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Communications Downloading FROM the Instrument

Downloading FROM the Instrument

The downloading procedure converts. formats, and places your measurement
data or calculated coordinates into an ASCII file on your computer or data card.
The data is always transferred from the current job {open job).

Warning

I. When you download as raw data, only Temperature and Pressure
correction and Prism Constant corrections are applied to your data. These
corrections, if active. are applied to your slope distances at the time they are
measured. No other corrections (C & R, Map Projection or Sea Level) are
made to downloaded raw data. regardless of their settings.

b

. When you download as coordinate data, all corrections that are switched on
at the time of the download will be applied to the calculated coordinates.
Therelore, to ensure that the coordinates downloaded are true. you should
check that the correction settings at the time of download match the settings
when you performed the survey.

Setting Up AP800 to Download Your Data

Set Downioad APB00 displays the “Download Options™ screen when you
Options select Download from the “Communications Menu.”
[HHL AL 16:03 SR

05d Options

D nat ion: BpE

Data Format:NIKDON
Type of Datas:Raw Data
Timz Stamps:Mone

Here you set up AP800 to download your survey data. You use
the selection list key to change the values.

1 O -8 AP800 Reference Manual
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Communications

Setting Up AP800 to Download Your Data

Communications Settings

Change
Communications
Settings

Communications
Settings Okay

Data transfer will fail unless the communications seltings
match between the instrument and your computer. For
more information, please refer to page 10-12.

e To continue, move the cursor to the last field. then press

[ENTER].

NOTE: If vou are downloading to the data card, see
“Downloading to an ASCII FILE on the Data
Card” on page 10-11.

Downloading To Your Computer Through COM1

Ready Your
Computer

Start Downlioading

Progress Report

Finished!

CORAURECATIONS 12:3n T
Downloading +o Copd

Ready to Send Data!l
Checlk computer connection.
Stari computer receiving.

Then prezsz EMTER.

Prepare your computer 1o receive the data.

e Check the cables and set your computer to receive the
data using the DOS command COPY /A COM:
FILENAME.DAT.

o Press [ENTER] to download your data.
APB00 updates the number of downloaded records as each
record 1s sent. You can stop the operation at any time by

pressing [ESC].

After downloading is complete AP800 beeps and reports
the number of downloaded records.

= To return to the “*Communications Menu,” press any key.

10-10
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Communications Communications Settings

Communications Settings

The communications settings enable you to correctly configure the instrument
to transfer survey data between itself and another device. such as your
computer.

NOTE: These are the same settings as those found in “*Communications™

on page 13-22. You do not have to change the communications
settings in both locations.

TEASCORRUBICATEOHNS 12:34 O
FPort:

Baud FEate:
Farity:

SETTINCSS

Use the selection list key to change the vaiues. To exit with
changes, move cursor to the last field and press [ENTER].

Data is transferred through the instrument’s COMT1 port, and the Baud Rate.
Parity. Data Length. and Stop Bits must match those of the other device (your
computer). Data transfer will fail if the communications settings do not match.

NOTE: When vou upload or download dara via COMI, activate “Xon/Xoff "
settings of the terminal program on your computer as well us above
communication settings.

NOTE: The manual supplied with the destination device should contain
information on how to change the communications setrings.

,“O —-12 AP800 Reference Manual
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System

Overview

Configuration — Enables you to conligure the software to use your preferred
distance, angle. temperature and pressure units, coordinate and point number
types and date/time formats. Also controls the start up routine of the instrument
and allows you to input owner details. (See page 11-3)

Calibration — Enables you to check the vertical. horizontal and tilt index
errors and adjust the calibrations. (See page 11-12)

Format Card — Formats a new card so that you can store survey data on the
card. (Sec page 11-14)

How to Change the Settings
You change most settings using the circular selection list. The [~/ and [—]
softkeys display the item in the data entry field. Sometimes you will type the
required setting. A numeric input field shows dots under the field.

Changes made to any setting will remain until they are changed again.
How To Exit a Data Entry Window

[ENTER] on the fasr field — Saves any changes and returns the previous
menu.

[ESC] — If any changes have been made you are asked if you want to save or
cancel the changes: then you return to the previous menu.

.m.m -2 AP800 Reference Manual
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System

Distance Units

Distance Units

Primary Units

Secondary Units

Survey Foot

Area Units

CONFICURATIOH  DISTARECE UHITS 12:3u TH

Frimary Unit otres
Secondary Unitb:
Survey Foo
Ares Unit:

i

=
0

! Internat ional
. S5g. Hetres

14

These are the units you will use under normal
circumstances. Distances are measured in Metres (m) or
Feet () (scc also “"Survey Foot™ below).

In “Collection™ and other functions you can display the
“SD.” VD, and “"HD"™ in alternate units by using
{Dsp].

NOTE: If vou change 1o “Feet” AP800 automatically
converts all other setiings into feet using the ap-
propriate conversion factor {(see “Survey Foor”
below).

APS0O0 uses either the International or the US conversion
factor 1o convert feet into metres. This command is
relevant only if the “Primary Unit™ or “Secondary Unit™
is Feet.

Your choices are: Sq. Metres, Sg. Feet. or Acres.
NOTE: If the Area Units are Sq. Metres, and the areua is

greater than or equal to 10,000 sq. ., the area is
displaved in hectares, e.g., 1.0000 ha.
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System

Coordinates

Coordinates

Coordinate Order

Coordinate Labels

Max. Decimal
Places

2D/ 3D
Coordinates

COMFICURATION RDIEATES i2:3u {8

m
[
Lkt i

Coordinate Order
Coordinate Lahel
=T ima I Plai

30 Coordinat

1

1]
)
Lyl
=

You can display the coordinates in NEZ or ENZ order.

If the coordinate order 1s NEZ. AP800 can label the
coordinates as either XYZ. YXZ. or NEZ.

If the coordinate order is ENZ. AP80O can label the
coordinates as either XYZ., YXZ. or ENZ.

You set the maximum number of decimal places (2. 3, or
4) which can be displayed for all measured and calculated
distance and coordinate values.

NOTE: Measurements taken in “Highspeed mode™ are
reported to two decimal places oniy. Therefore,
the coordinates are displaved to two decimal
places only, regardiess of this setting.

AP800 calculates and displays the northing, easting and
clevation coordinates when the setting is 3D. If you want
to compute and display only the northing and easting
coordinates. select 2D. APSOO will not ask you to input
the “HL™ “HT™, and “Z" for the station.
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System

T & P Units

T & P Units

Temperature Units

Pressure Units

Date & Time

COMFICURATIONST & F UNWITS 12:34 {0
Temperature Units
Fressure Units

hPa

You have the choice of °C or °F.

You can use mmHg. inHg. or hPa (hectopascals. formerly
millibars).

NOTE: APS800 automatically recalculates the ambient
temperature if vou change the pressure units.

Date

CORFICURATION DATE & TIAE 1234 TE
Date: [EFFeb-1998
Time: 12:34:06 pm
Hours to GMT: -8
Date Format: DDMMYY
Time Format: 12 Hour

Date and Time Settings Screen

“Date™ is divided into three fields, one each for the day
(DD). month (MM) and year (YY). The “Date Format™
field sets the order of these fields. The selection list s
available to change each field.
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System

Start Up

Start Up

Tilt Telescope

Start Last Job

COHFICURATIGNSSTRAT UP 13:34 T
tart lUp

n 8 hours

Tilt Telezcope:

Start Laszt Joh: H

==

i 1

Prior to reading an angle you must locate and reset the
vertical 0° position. You do this by tilting the telescope to
the horizontal line in the Face Left position. This
command controls when AP800 asks you to tilt the
instrument.

To make AP8O0O ask you to tilt the telescope when you:
e Turn on the instrument — At Start Up.
= Read the first angle — When Needed.

You can have AP8O0 software reopen the last job when
you turn on the instrument. The job can be reopened
unconditionally or if the instrument is turned on within a
set time period.

= To always reopen the last job — VYes.

» To reopen the job if the instrument is turned on within a
specific time period — Within 1, 2, 4, 8, 12, or 24 hours.

e Never reopen the last job — No.
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System Calibration

Calibration

Introduction

This section shows vou how to accurately determine the vertical, horizontal and
tilt index errors and adjust future angles.

NOTE: This procedure can be peiformed with the leveling compensators
turned ON or OFF.

NOTE: By performing this routine. you will be re-calibrating the vertical,
horizontal and tiit correction values.

NOTE: You should periodicaliy check these index errors to maintain the
highest accuracy for angle and tilt measurements.

Roadmap

Main Menu System Menu

Job Manager

Traverse Adj.

Station Setup

COGO

Configuration

Calibration

Format Card

Collection Communications
Stakeout & Ref System
Control
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System

Format Card

Format Card

Introduction

This command formats the data card so that survey data may be stored on it.
You must format a new data card in the drive before you can use it. AP800 can
format data cards of any capacity.

Warning

Do not insert an unformatted card in the drive until you are ready to format
the card. When you switch ON the instrument with an unformatted card in
the drive, the instrument may hang.

Roadmap
Main Menu System Menu
Job Manager Traverse Adj. —_— Configuration
Station Setup COGO Calibration
Collection Communications Format Card
Stakeout & Ref System
Control

Format Card Initial Screen

CRAED FOfenT U0 15: 00

Inzert card into =lct

el

FEH s Ahort \&a]» Cont inue
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System Formatting a Data Card
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FNC Key Menu

Overview

Switches — Sets the LCD light. reticle light. Lumi-Guide, heater. sound
volume. and contrast (see page 12-3).

View / Edit — Allows you to view. search for and edit topographic. traverse.
and stakeout data. (see page 12-5).

Total Stn — Enables you to take a quick measurement without recording any
data (see page 12-19).

Notes — Allows you to add a note after any record (see page 12-27).

Settings — Contains a diverse range of instrument settings that effect how
measurements are taken, corrected. checked. and presented to you (refer to
Chapter 13).

Status — Describes the current job and the status of the data card (see page
12-30).

Check Level — Assists leveling the instrument and controls the compensators
(see page 12-31).

Cogo — Describes the coordinate geometry {unctions and the input coordinate
function (refer to Chapter 9).

BS Check — Used 1o confirm that the backsight measurement taken during
station setup has not changed. You can reset the backsight if the instrument was
disturbed (sce page 12-33).

Map — Graphically displays the points and observations in the current job.
You can map all or only a portion of the survey area or only selected types of
points (see page 12-35).

How To Exit the FNC Key Function

You can exit the FNC Key function using either [ESC] or [FNC]. Both keys
give you the option to save or abandon any changed setting. Afterwards.
pressing [ESC] or [FNC] repeatedly displays the “FNC Key Menu™ and
eventually returns to the function that you were originally using. All measure-
ments and data are restored completely.

12-2 APB800 Reference Manual
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FNC Key Menu How to Select Functions and Set Levels

How to Select Functions and Set Levels

There are two ways to choose each function:

1. Numeric Keys — You select a function by pressing the numeric key that
corresponds to the function.

NOTE: Pressing [3] and [4] select and set the Luini-Guide (“LG") and
“Heater,” respectively.

2. <« and — — Move the cursor to the previous or next function.
Additionally, [ENTER] moves the cursor to the right.

There is only one way to set each function:

With the exception ol the Lumi-Guide and Heater. you set the level by pressing
the ] Tland | ] keys until the desired seiting 1s achieved.

The Switches

1. LCD Light This switch sets seven brightness levels and turns the LCD
light on or off.

2. Reticle Light Four levels control the brightness of the reticle.

3. Lumi-Guide This switch turns the Lumi-Guide on or off. (See also
“Lumi-Guide Signal™ on page 13-15 and “"Lumi-Guide
Operation™ on page 13-17.)

4. Heater This switch turns the heater’s thermostat on or off. When
set to ON (icon’s “heat waves” moving) the heater will
come on when the LCD temperature drops to 0°C. Setting
the thermostat to “off ™ prevents the heater from turning
on. {See also “Auto. LCD Heater™ on page 13-23.)

5. Sound Vol. You can set the sound to low. high. or off.

6. Contrast Sets 256 contrast levels on the front display only.

@N - A. AP800 Reference Manual
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FNC Key Menu

View / Edit

Viewing the Data

Record Types

When you first view the data you will see the last records
in the job. You can use the softkeys to scroll through the
records (see “Scrolling the Record List™ on page 12-7)
and search for records (see “Searching For Records™ on
page 12-8). Pressing the arrow keys allows you to move
up and down one record at a time or pan from left to
right.

The “View Screen™ shows you the Nikon Raw formatted
data you would get if you were to download the job. You can
use [Edit] or [ENTER] to enter editing mode for the
highlighted record (see”Editing the Open Job™ on page
12-10).

The first two characters of cach record specify the record
type:

HD — Header record that contains information about the
open job. c.g.. description and client.

ST — Station setup records.

CP — Shots to control points (traverse shots) recorded with
the ~Collection™ function.

SS — Topo shots (sideshots). All “Collection™ shots except
those with a type of CP.

SO — Stakeout shots. Shots taken using the “Stakeout™
function. If the shot was out of tolerance horizontally or
vertically the record contains the “out of tolerance™ indica-
tor (inverse “SO7).

UC — Uploaded coordinates of control points (CP).
MC — Manually input coordinates of control points (CP).

UP — Uploaded point coordinates which are not to be in the
control points selection list. e.g.. points to be staked out.

MP — Manually input coordinates of points which are not
to be in the control points selection list. e.g.. points (o be
staked out.
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FNC Key Menu

Searching For Records

Searching For Records

You can search for records by their type, point number, code, or by any
combination of these.

Open Search
Window

Search by Point
Tyoe

Search by Pt
Search by Code

Change Direction

Start Searching

Clear all Search
Fields

o Select [Search].

WIEW (Job=RRLEWY] D & 3:02 {8
G SEARCH

L Pt Tupe: All paint records

e

g ﬂ. L3-S

2 [ndu L

e Directian:g

The fields in the Search window are blank the first time you
open the window. The search data you enter remains until you
change it.

You can type the point type (e.g.. SS) or use the selection
list. (The selection hist includes a blank 1tem 7 7))

Type the point number.

Type the feature code.

Use the selection Iist to search UP or DBOWN from the
highlighted record. You can also use ALL to search
upwards {rom the end of the job.

o Move the cursor to the Direction field: then press
[ENTER] to search the job in the specified direction.

If the search is successful the matching record is highlighted.

NOTE: A search is successful if the record matches any
one of the search fields.

» To search for the next matching record, select [Search]
and press [ENTER]

AP800 remembers the previous search data. You can use
[Clear] to clear all the search fields at once. The cursor
moves to Pt Type.”
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FNC Key Menu Editing the Open Job

Editing the Open Job

Use this section to view a full record and to edit. add. and delete records in the
open job. AP800 displays the highlighted record on the “View Screen™ when
you open the “Edit Screen.”

Open the Edit o Select {Edit] or press [ENTER] at the “View Screen™
Screen (see page 12-3).

The Edit Screen

ii:41 {0
HA: 547
WE: (L}
S0

This screen shows the Edit window for a sideshot record (SS
type).

Operating the Edit Using the softkeys you can:
Screen
o Display the previous record, [Prev].

o Display the next record. [Next].

e Move the cursor to the beginning [Home] or end [End] of
the job. and search [Search] for a record. (These keys are
described on page 12-18).

= Display additional data. such as station coordinates. {Dsp].
Repeat o display more data boxes. if any. and to return 0
the original data box. Not available for the “HD™ and
“CO™ record types.

e Return to the “View Screen.” [View] or [ESC].

e Recalcuiate the station coordinates (il necessary) follow-
ing the editing of data, [Recalc] (see page 12-16).

o Edit the raw data for a point, [Edit] (sce page 12-12).

.MN - ;MG AP800 Reiference Manuali
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FNC Key Menu

Editing the Open Job

“S0O” Edit Fields

Field

Condition/Result

Pt Only if the point is not referenced by another record.

“UcC, MC, UP, MP, CC” and “RE” Edit Fields

Field

Condition/Result

ists.

D Will search other points and display an error if the new ID already ex-

N/E/Z | Will offer to recalculate station coordinates.

Code | None.

Edit the Raw Data
(CP & SS Records)

APB00 allows you to edit all the data relating to CP and
SS records, including the raw data.

Warning

Even though AP800 keeps a backup record of ali data, be
aware that modifying data may affect the calculation of
coordinates in the job. However, AP800 does warn you
before recalculating any data (see “Recalculate Station
Coordinates™ on page 12-16).

You edit the displayed fields on the left hand side of the
screen (refer to “Edit a Field” on page 12-11). To edit the
raw data for the point, select the [Edit] softkey. The raw data
appears in an cditing box.

Edit any or all of the values in this screen and press [ENTER].
The changes that you made are displayed in the box on the
right hand side of the “Editor” screen.

NOTE: These changes are not applied to the job until
you exit the “Editor” screen or press [ENTER]
to accept the data.

12 - 12
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FNC Key Menu Editing the Open Job

Edited ST
or BS point
v
Doesthe . Displaythe  Sowienre
f st? " ikt
point exis ‘Add Point” screen the ST record
Yes
v
Is the point after Update the Mark the
No e o R new point
the ST record? ST record
as referenced
<,mm
v
Is the point a o Display an
coord record? No > error message
Yes
v

Move coordinate
record before
ST record and

handle references

v

Update the
ST record

To edit a station point number:

= Select the point in the job listing and press [ENTER] or
select the [Edit] softkey.

= Type the new number for the point and press [ENTER].

VIEWSERTT  [Emeeem w31 {E8
fidd Point
Tupes MO Contral P

Fi: TS

If the point does not already exist, the “Add Point” screen ap-
pears. Enter the NEZ values for the new point and press

[ENTER] .
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FNC Key Menu

Editing the Open Job

Recalculate
Station
Coordinates

Delete a Record

Undelete a Record

Adding a New
Point

Some of the data edit functions available in “View/Edit™
will result in the need for the recalculation of the station
coordinates.

AP800 will alert you to this requirement by displaying the
following warning when you /eave the current record (either
by leaving “Edit” or by moving to another record edit
screen).

VIEH

You have the option of performing the recalculation now or, if
you have further editing to perform, when you leave “View/Edit™.

Use [Del] 1o delete the current record.

NOTE: You cannot delete a point thar is referenced by
another record, i.e., a point that has been used
during a station setup either as the station point
or the backsight point.

Deleted records are labelled “DELETED™ on the right side
of the “Edit Screen.”

When you display a deleted record. [Undel] replaces
[Del]. Any deleted record can be undeleted if it does not
conflict an existing record (e.g.. two diflerent types of
records with the same point number).

Use fAddPt] to manually key in data for coordinates of
control points (*“MC’ records) and non-control points.
¢.g.. stakeout points (“*MP™ records). The background
screen is the same as the record type which is current
when you press [AddPt].
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FNC Key Menu

Summary of View / Edit Softkeys

Summary of View / Edit Softkeys

View / Edit

Enables you to manually input data for coordi-

(View Screen)

AddPt . :
nates of control points and other point types.
char Displays special characters, such as * AND #.
Del Deletes the current record.
DSP Displays alternative measurement data.
Edit Displays the full record and allows you to edit

the data.

Moves the highlighted on to the iast record in

(Editor Screen)

End )
the job.
Moves the highlight on to the first record in
Home ]
the job.
Next Displays the next record.
Enables you to add a note after the current
Note
record.
PgDn Displays the next seven records.
PgUp Displays the previous seven records.
Prev Displays the previous record.
Rcalc Recalculates the station coordinates.
Allows you to search for records using several
Search owsy S
criteria.
View Displays the View screen.
Edit

Edit the CP and SS record information.
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FNC Key Menu

Common Softkey Functions

Common Softkey Functions

[LG] — Turns the Lumi-Guide on or off.

[LCD] — Turns on or off the backlight to the display.

[DSP] — Displays alternative measurement data.

Measuring Angles Only

The following functions are available for angle measurements:

Toggle Right and
Left Angles

Set Horizontal
Angle to Zero

You can use [R/L] 1o repeatedly switch between right and
feft angles.

BRsSIC TOTRL STATION 3:3y O

HL<332" 417567
YR: B37547 397
sh= 33.237T2m

BsP 173
]

After you press [R/L], the “HR:” field changes to “HL” and
shows the left angle.

You press [RST] to display the “Reset HR™ window.

BASIC TOTARL STATICH i5:57 {E8
Rozsei HR §
HR:1.0000
_mmn _a.
&l= Abort = S2i HF

You can accept the zero “HR” or change the vaiue.

12 -20

AP800 Reference Manual



lg—ct [enuepy souaseley 008dY

A.mﬁmmgzc,ca:c:
-d) uowounsed]y 7 20md., O3 I10Jor oouwisisse osnbos
nok Jj) -opew oy ABW SIUDWAINSTOW T 908 puB | 908

THALNHA] ssaud -o[Sur [pIU0ZLI0Y Oy} OSBO[OX O o

-0d0osojo1 oY1 1YSISal pue wownsul oYl o3unjd ued nox .

{a10oH]
possald noA awn syl 1e 8jBUE [BIUOZIIOY BUl SMOUS US810S Siu|
- 170H -
HH e Imﬂ— § A tmll
«80 .95 8EL -
i dH dI0H
B 5:50 HOIIHES 101 JI5HA

MOpULM MM PIOH,. o1 Aeydsip o1 [@TOH]T sso1d nog

T LNA] ssad nok 210)94
Sunydis oyl 10 anjea djSUTR [BIUOZLIOY umouwy oyl adA]

110 0197 01 9ffue [RIUoZLIOY
oYy 198 01 [MHLNH] ssaud uoyn “yuiod wIisyoeq € 01 SIS

:suondo om] dary nOZ

2ibuy |e1UOZLIOH
aYt PIOH

nuay Aad ON4

AuQ seibuy Buunseapy



FNC Key Menu

Measuring Distances

Measuring Distances

The following functions are available for distance measurements:

Normal
Measurements

Remote Elevation
Measurement
(REM)

You can use [MSR] and [TRK] 1o measure distances on
Face 1 and Face 2. These keys measure according to their
“Settings™ configuration (see page 13-5).

This function calculates the vertical difference between the
base or reference point and an arbitrary point on the
vertical fine through the reference point.

BASIC TOTAL STATION 15:57 {00

WD 9.816 m

FEM:

The “REM Window” shows the first set of data after taking a
measurement. The “VA” has changed to “VD” and the window
also shows the calculated “REM.”

e Use [MSR] or [TRK] 10 take a full measurement to the
object. e.g.. building.

=

° Select [REM] to display the "REM™ window.

° Move the telescope up or down. The “REM™ value i1s =+

or -7 from the prism position.
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FNC Key Menu

Staking Out Points

Staking Out Points

This function enables you to stakeout individual points by specifying an angle
and distance from your current position. It does not access information from a
job or store information in a job. To perform a stakeout that reads and stores
data in a job. refer to the "normal” Stakeout function in Chapter 6.

Enter the Data

To enter data into the FNC Stakeout utility. press {8-0OF on

the “Total Station™ screen.

BASIC ToTAL STRTINHSSTHHEOGUT 1:31 {E@

The “Stakeout” screen has fields that you must type data into.

e Enter the required values for HR. VD and HD. then press

- [ENTER]. Type 0.000 for any field for which you don’t
want 1o display Stakeout values. Doing this means that the
Stakeout values are equal to the raw measured values.

APBO0 displays the results screen showing an arrow next to
the “AHR™ field (no amrow appears if the value is
0° 007007).

s Turn the instrument in the direction of the arrow until the
angle reads 0°00700”.

o Move the rodman until the prism is aligned with the
telescope.

s Press [MSR] or [TRK] to measure the distances ("AVD™
and “AHD™).
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FNC Key Menu Summary of Total Station Softkeys

Summary of Total Station Softkeys

Total Station

ANG Measures the angle only.
DSP Displays alternative measurement data.
HOLD Hods the horizontal angle until released.
Turns “ON” or “OFF” the backlight fo the dis-
LCD g
play.
LG Turns the Lumi-Guide “ON” or “OFF”.
MSR User-defined measure key. Measures single,
muitiple or continuous measurements.
Enabies you to take a remote distance mea-
RDM Y
surement.
R/L Switches between right and left angles.
Enables you o take a remote elevation mea-
REM y
surement.
RST Sets the horizontal angle to zero or any vaiue.
TRK User-defined measure key. Measures single,
multiple or conlinuous measurements.
S0 Stakeout points that are not part of the job
data. )
Stakeout the next point (only in the S-O
Next xt point (only |
screen).

kmm - N@ AP800 Reference Manual
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FNC Key Menu

Adding a Note

Adding a Note

Notes are recorded after the current record, i.c.. after the record which is shown
on the “Edit Screen™ at the time you enter the note. The note is stored in the
job as record type “CO™.

HOTES 1v:a0

MOTE:

Although the Notes screen shows two lines, the note is
recorded, and displayed, as one line.

NOTE: You can also use the View/ Edit function to access
this screen (see page 12-17).
¢ Type the note (max. 64 characters).

e To save the note and exit to the "FNC Key Menu.™” press
[ENTER].

o To exit the screen without saving the note. press [ESCL.
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FNC Key Menu

Status

Status

Introduction

“Status™ describes the open job and the status of the data card.

Roadmap

function, press

FNC

To go to the “FNC
Key” menu from any

highlight
—_— or
To display the B
“Status” menu, press @
stotuz

6

and press [ENTER]

i2:3u T8

Project SURVEY1
Oesce: CHURCHLANDES TORD SURVEY
Cliernts Eo5. UMIVERSITY
Commerits: DTMTS0,. CREM 3
o i TOoE Records
[

=
=Tl

0L+
Frain

=3 O G

T FeC ool

I =

R
g

m
m

This read-only function describes the open job, including its size
in kilobytes (Kb) and the number of records.

The last line shows the approximate number of points that can
be surveyed based on the space remaining on the data card.
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FNC Key Menu Cogo

Cogo

Introduction

Cogo contains the coordinate geometry functions: “Inmverse”, “Intersec-
tions”, *“Offset to Line” and “Area and Perimeter.” The “Manual Input”
function 1s also available.

Details of the available “Cogo” functions are contained in Chapter 9.

Roadmap
highlight
To go to the “FNC o
o,mo o e To display the “Cogo” B
Key” menu from any menu. press
function, press P
Cogn
FNC 8
and press [ENTER]
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FNC Key Menu Sight and Measure o Backsight Point

Sight and Measure to Backsight Point

BRCHSIGHT CHECE 14:09 458
Shh= HA% o° o 19~
0= STHI
BI= Z
ID= STHZ

.
The Check Backsight screen allows you to measure the angle

to the backsight point. AP800 displays the horizontal angle in
the top right corner.

o To measure the angle. select fAng] or press [ENTER].

=

BRCHSICHT CHECE 1k:18 EER
Sth= O° @D® 18~
I0=
ES=
iD= RESe
apote
T

This window reports the delta vaiue between the known back-
sight point {BS Azimuth) and the current measured angle.

Reset BS Records the backsight check. resets the horizontal angle to
zero. and records the reset value. Does not affect previous

measurements. Applies onlv to future measurements.

Note Only Records only the backsight check (does nor reset the
horizontal angle).

Cancel Cancels the current screen and gives you the opportunity
to resight 1o the backsight point and re-measure the
horizontal angle.

12 — 34 AP800 Reference Manual
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FNC Key Menu The Map Screen, Using Map

The Map Screen

Redraw

M@ map from Sandges
Rarygs

ROd another range

-

Foom map

ed

it )]
Lirne
Clesr

Mocie

Specifd a

Hngunng

AP800 displays this screen when you first enter “Map” and after
a clear map action.

Using Map

In “Map” the first thing you need to decide is whether you want to draw all
points in the job or select ranges of points to map. To map all points go straight
to ““Drawing the Map™. To specify a range of points before drawing the map
read the following ~Specifying Ranges of Points to Map™.

12 - 36 AP800 Reference Manual
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FNC Key Menu

Using Map

Radius

Mid Pt

Code

Specify Next
Range

AP800 maps all the points within the radius of the
specified mid-point. The last used radius and mid-point
are inserted automatically.

s Accept the current value, type the radius. or feave the
field blank for no radius and no mid-point.

You can only enter a mid-point if vou have specified a
radius.

e Accept the value supplied by AP800. or leave the field
blank to center the map around the /ast surveyed point. or
type a new point number for the mid-point.

o Leave ficld blank to specify points with any code. or
type or use the selection list to enter a code. The code
you enter here will be a prefix for points to select. For

example. when you enter a code of “C™ points with a
code of ~C7, “CLI17, “CL2". ... will be selected.

e When you are on the map screen select [Range] 10 add
another range.

12 -38
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FNC Key Menu Using Map

Redraw lines only  Selecting “Redraw lines only™ will redraw all the points
maintained in the internal mapped points list adding any

new lines specified. This redraw action will maintain the
current zoom and map position.

Hiding the
Softkeys 4 18 ygg
z ,
=183 <166 o5
=183
187
An example of a map. To show or hide the softkeys, press
[Mode].
¥ “1BE ypg
P
o183 «1BB o
=182
<187
18 a8 188
The same map with the softkeys hidden after pressing [Mode].
NOTE: Map softkevs are always active even when they
are not displaved on the “Muap”™ screen.
Map Legend Current Station Point (ST record) — Small triangle.

Control Points (CP, UC. MC, RE and other ST records) —
Small square.

All Other Points — Dot with point number.

t5 APB0O will remember the map shown as long as you
don’t change jobs or restart AP800. This means that you
can visit other AP800 areas and return to the same map.

12 — A.O AP800 Reference Manual
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FNC Key Menu Using Map

Drawing Lines

“Map” will allow you to specify code prefixes for string lines. String lines
selected will be shown in the next draw action, whether it is [Redraw] or
[Zoom]. The string lines will be drawn between points with the same code, so
long as the code starts with one of the code prefixes you specity in [Line].

o Select [Line] from the map screen.

i T
M

Errter thee Code 0 Join bd Lines 5
{Enter oniy selfects ali codes. Press Redrae after.

Cocde s

This screen is shown when [Line] is selected.

o Type in a code prefix for the string lines you want to show
or use the selection list to select one from the points drawn
on the map. For example. a code prefix of “C™ will select
string lines for ~C7. ~CL17. ~CL2". ..

w5 To specily all string hines you should leave the “Code™
field blank and press [ENTER].

o To draw the string lines sclect [Redraw] or [Zoom] from
the map screen.

12 —42 AP800 Reference Manual
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FNC Key Menu Summary of Map Softkeys

Summary of Map Softkeys

Map
Clears the map area and discards ali existin
Clear P g
Range commands.
Line Opens the Lines window for you to add a new
Code for string lines.
Opens the Range window for you to add a
Range P g y
new Range.
Clears the map area and redraws the map
Redraw from the Range commands in the map range
file.
Redraws the existing map at 2X, 4X, 1/2, or
Zoom
1/4 Zoom.
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Settings

Overview

EDM — Sets the measurement precision. EDM power saving delay. measure-
ment units and FI/F2 SD tolerances. (Sce page 13-4.)

Amngles — Controls the angle display resolution. units. zero azimuth. zero VA
positions and tolerances. (Sce page 13-8.)

Temp. & Press. — Controls the temperature and pressure corrections. (See
page 13-10.)

Prism Constant — Allows you to set the prism constant. (See page 13-11.)

Job — Sets tolerances applicable to “Station Setup.” “Collection.” and
“Stakeout.” Controls the HI/HT defaults. Lumi-Guide operation. and coordi-
nate display order. Also specifies the code {ile. code parameters file, distance
scale, sea level and carth C&R corrections. (See page 13-12.)

System — Sets the date and time. Controls the keyboard defaults. power
saving devices. LCD heater and the communications for data transfer. (See
page 13-19.)

Show Settings — Shows the settings for the measure keys. temperature &
pressure corrections. system and EDM power save. and much more. (see page
13-25.)

About Tolerances

APZ00 uses the tolerances you set as your checking mechanism. You receive a
warning i any measured distance or angic 1s outside your specified tolerance.
For example. you have set the horizontal stakeout distance tolerance to 0.01m
and staked out a point. If you take a check shot and the design and measured
distance varies by 0.011, AP80O displays a warning window.

NOTE: If a value of "0 is entered in a tolerance field, no tolerance checks
will be made for those measurements.

lmw -2 AP800 Reference Manual
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Settings EDM

EDM

SETTINCS/EDR
QHSR-TRK-ALL
‘Tolerances

Frecizion & Averagde of measuremsnts

Overview

number of

MSR-TRK-ALL — Seis the measurement mode’s precision and
distance measurements to be taken.

Tolerances — Sets the tolerance value that is used when AP800 compares Fac

I and Face 2 slope distance measurements.

EDM Power Save — Switches to “stand-by mode™ after a period of inactiv-

ity.

AP800 Reference Manual
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Settings Tolerances (Face 1/Face 2 Slope Distance)

Tolerances (Face 1/Face 2 Slope Distance)

SETTINCSSEDAS TOLERAHCES 12:3u O
S0 Tolerance:
+

APBOO uses this tolerance value when it compares the Face 1 and Face 2 slope
distance measurcments. You are warned il the difference between the Face |
and Face 2 measurements (Face 1/Face 2 A value) 1s equal to. or exceeds. the
tolerance setting.

The tolerance setting is divided nto two parts: a fixed or base value (SD
Tolerance), plus a variable value (+). The “final tolerance™ applied is a
combination of these two parts.

The variable value (+) is used by APBOO to increase the final tolerance as the
distance of the shot increases, for example:

Using the values shown in the figure above. and measuring over a distance
of 500 m. the resulting tolerance would be £0.004 m. (This is derived from
+0.003 + [2 ppm x 500]).

Similarly, measuring over a distance of 1000 m. the resulting tolerance would
be £0.005 m. (£0.003 + {2 ppm x 1000]).

SD Tolerance ° Type in the SD tolerance value (0 to 65.0 m/215.0 1t
max. 5 digits). This is the fixed value.

+ e Type in the + value (0 to 999). This is the variable
value in parts per million.

NOTE: If the tolerance and + values are set to 07, tol-
erances are not checked.

Aw - @ AP800 Reference Manual
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Settings

Angles

Angles

Overview

SETTIMLSSRHLLES 12:3u {8

HRezolut ion
*Tol erances

T

t oargies dizsplad resolution

Resolution — Sets the angle display resolution of the instrument.

Tolerances — Sets the horizontal angie and vertical angle tolerances.

13-8
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Settings

Temp. & Press.

Temp. & Press.

Ambient
Temperature

Ambient Pressure

T-P Correction

SETTIHLS/TERP T PRESS 10:u3 {0

Ambient Temperatur il CC
Ambient Prezsur s hFa

qnﬁmaﬂﬁmm&muju

i

I

This screen allows you to change the temperature and pressure
settings.

You can set the current temperature using this command
or you can change the temperature when you set up over a
known station. In both cases. the temperature you set is
fixed until you change it again.

= Type the ambient temperature (—42°C to 57°C).

NOTE: This function does allow vou to enter a temperua-
ture value to one decimal place. However the
software will round the value to the nearest whole
number when vou leave this screeir.

You can set the current pressure using this command or
you can change the pressure when you set up over a
known station. In both cases. the pressure you set is fixed
until you change it again.

s Type the ambient pressure (527 hPa to 1338 hPa) .

Measurements are corrected for the ambient temperature
and pressure if this command is set to ON.
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Settings Job

Job

SETTIHLSS Jub 11:51 T8

dﬁmmm File

mmwmw o mmm:ﬁ‘
“Collection
SGtakeout

Map projection, Sea Lewvel, Earth © & R

Overview
Code Files — Sets the codes file and the code parameters file.

Adjustments — Controls the distance scale. sea level and earth C&R correc-
tions.

Station Setu crances for the backsight horizontal distance.
backsight vertical distance. and the azimuth check. Also sets the HI/HT
defaults.

Collection — Sets the Lumi-Guide. and sets the tolerances affecting the
movement of the instrument and the proximity of two recorded points.

Stakeout — Sets the Lumi-Guide operation and the horizontal and vertical
tolerances.
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Settings Station Setup

Projection You can use a distance scale factor by setting this

Correction command 10 ON. When you leave this field, either by
pressing [ENTER] or by moving down to the next field,
AP8O0 asks you to input the map projection Conversion

Factor.
Sea Level The sea level correction is the adjustment of distances
Correction measured at an elevation to the corresponding distance at

sea level.
You can turn the sea level correction ON or OFF.

Earth C & R You can turn the curvature and refraction correction ON
Correction or OFF.

C & R Coefficient The instrument’s “C & R Coefficient™ can be set to either
0.132 or $.200.

Station Setup

SETTIBRCSS JORSSTATION SETUR
BS Shot Tolerance HD:

w
L
ae

HIAHT Defaul

Fmad
0
'

BS Shot Tolerance < Type the distance tolerance you want AP800 to check
HD and VD for (0 to 65.0 m / 215.0 ft) . For instance. to check for
a tolerance of 20 mm you would type 0.020.

HI/HT Defaults You can automatically swap HI and HT when you move
station (see ““Station Move™ on page 4-14). For instance.
in traversing when you swap the instrument and prisms
between tribrachs.

If set to ON, the “HI™ in “Station Setup” will default to the
previous “HT.” The “HT™ of the backsight will default to
the “HI™ of the previous station.
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Settings

Collection

Your choice of values is:

HA — Horizontal Angle
VA — Vertical Angle

SD — Slope Distance

AZ — Azimuth

VD — Vertical Distance (instrument to prism)
HD — Horizontal Distance
N — Notthing

E — Easting

Z. — Elevation

¥ % — Percentage of Slope
- — Blank

The three default data formats are: HA/VA/SD (this is the
first data format), AZ/VD/HD. and N/E/Z.

{In Collection you use the [DSP] softkey to cycle through
the formats. see page 5-6.)

To view the Collection DSP formats:

o Use the < or — to open the DSP formats window.

SETTIMLSY Jub/oaliErTTny i2:3y {8
Lyp colfection DSP Formatis
ook nspz OsFs
Mowes .

There are three Collection DSP Formats: DSP1, DSP2, and
DSP3. The “N” and “E” are shown according tc the
“Configuration/Coordinates” seiting (see page 12-6).

To change the Collection DSP Formats:

o UseT and | to move the cursor to the field you want to
change. Then use the < and — to cycle through the
values.

° If you want to revert to the default Collection DSP
settings. press [Dfault].

13— 16
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Settings

Stakeout

Horizontal
Tolerance and
Vertical Tolerance

Stakeout Pt = Pt +

o Low Power — Similar to “*Normal™ operation except the
Lumi-Guide turns off automatically when the measured
distance is within one metre/three feer of the point. You
can use fLG] to override the operation.

These tolerances compare the measured coordinates of the
staked point to the known coordinates of the point. Both
tolerances can be in the range 0 to 65.0 m / 215.0 ft.

s Type the tolerance values (max. 5 digits).

APS00 allows you to give the recorded stakeout point a
number that is different from the original. You specify a
constant which will be added automatically when the
stakeout point 1s recorded.

The default is 1606 but you can change it to any number up
10 999999999.

NOTE: The constant is added to the incrementing part of
the point nuimber. Therefore. the number of digits
of the constant cannot exceed the length of the
incrementing part (see page 11-7 and page 2-7).

I setto 07, AP80O records the stakeout point with the same
number as the original.
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Settings

Date & Time

Date & Time

Date

Time

SETTIMGS S SYSTERSDATE & TIRE 12:3u O
Dateo: [E}-Feb-1993
Timz: 12:34:06 pm

Hours to GMT

Date and Time Settings Screen.
“Date” is divided into three fields. one each for the day
(DD). month (MM) and year (YY).

The “Date Format™ field sets the order of these fields (sec
“Date & Time™ on page 11-8). The selection list is available
{for each field.

You can reset the time in the format specified in the
“Time Format™ field (sec “Date & Time™ on page 11-8).

e Move the highlight 10 the Time field.

e Press [« [ or [ — ] to display the “*Set Current Time™
window. The window shows the system time at the instant
you pressed the softkey.

SETTIRLSSSYSTERSDATE & TIAE 12:3u T

Set Current Time Window. Displays the time when you pressed
the [ «]or [ — ] softkey.
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Settings Communications

Alpha Input Speed When you press and release an alpha softkey. AP800
pauses before moving the cursor to the right. You change
this delay time to suit your input speed (see page 1-7).

s Use the circular selection list to choose one of the three
alpha input speeds:

Fast (time delay of 0.5 sec)
Normal (time delay of 1.0 sec)
5 )

Slow (time delay of 1.5 sece).

Communications

The communications settings enable you to correctly configure the instrument
to wransfer survey data between itself and another device. such as your
computer.

NOTE: You can also change these settings from within the Communications
“Upload™ and “*Download” functions, but you do not need 1o set
them in both places.

SAALHICATIONS 13:3u [

Fart:

Baud Fate:

FParity:

Data Length:
Stop Bits: 1

R . T e |

Use the selection list key to change the values. To exit with
changes, move cursor to the last field and press [ENTER].

Data is transferred through the instrument’s COMI1 port. and the Baud Rate,
Parity, Data Length. and Stop Bits must maich those of the other device (your
computer). Data transfer will fail if the communications settings do not match.

.m@ - NN AP800 Reference Manual
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Settings

Power Saving

Auto. Power Save

To save power when you are not using the instrument
without switching it off, AP80O0 provides a power saving
utility. You can set the power save function to operate
after one of the following delays: ¢ mins. 2 mins. 5 mins
and 10 mins. This function displays a floating cup on the
screen until you press a key.

0 minutes is the default setting. This means that the power
save function is set o OFF and does not operate.

NOTE: All new instruments are equipped with the Auto
Power Save feature. Certain instruiments using
earlier versions of AP800 do not have Auto.
Power Save.

To “wake up™ the instrument, simply rotate it or press any
key on the keypad.
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Settings Show Settings
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Appendix Setting Up Feature Code and Code Parameter Files

Setting Up Feature Code and Code
Parameter Files

AP800 Feature Code and Code Parameter Files

As part of the software package. AP800 includes the standard feature code file
NIKON.COD and the code parameter file NIKON.PAR. Thesc files are stored
on the NS-953 floppy disk that accompanics AP800 and have been included to
enable you to start surveying with your instrument after a minimal setup.

To use these files, you must copy them to the data card.

o To copy the files to your data card refer to ~“Copying Binary Files to
AP800™ on page A-11.

The structures of NIKON.COD and NIKON.PAR are identical: they differ
only in their content and how they are used in Collection (see page 5-12).

The NIKON.COD code file contains many useful codes under the sublists:
Survey Marks. Surface Features, Vegetation. Structures. Roads. Railroads.
Utilitics and General Codes. The NIKON.PAR file includes parameter choices
such as Curve Start. Curve End. Start New String. etc. These standard files are
fully compatible with Nikon’s PC based software NS-95. but new files can
casily be created to work with other systems.

To supplement these files. you can create your own personal code and
parameter files for use with AP80O software. There are two methods for
creating your own files:

e the PC based surveying software packages DR-Link™ . WesLink™ and
NS-95 all include utilities which allow you to create. and converl. your own
code files. For further information you should contact your Nikon distribu-
tor:

> - N AP800 Reference Manual
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Appendix Creating Custom Files in the ASCIl Format

The following sections explain cach line entry. the format for the line and how
APBOO will interpret. and display, the information.

NOTE: The sublist and sublist identification lines, shown above, enable
AP8O0 to generate sublists of codes when vou open the selection
list. If vou do not want sublists, you should omit these lines and
place the code lines immediately after the first line.

First Line

#"“feature_codes”,“NIKON CODE LIST”,“SELECT”

The first line of the file includes three fields which specify the type of file, a
main heading and the selection list label. Note that the fields are separated by
a comma and are enclosed in double quotation marks.

NOTE: When creating code and parameter ASCI files it is essential to
conform to the punctuation rules shown in this section.

Keyword The first ficld of this line. the keyword. identifies the type

of selection list as feature code or parameter. It must be
entered in the following format:

#*“leature_codes” (for a Feature Code list), or;
#“parameters” (for a Code Parameter list).
Note the hash mark (#). double quotes (") and the underline

character (_). Keywords must be enclosed in double quota-
tion marks and may not contain spaces.

Main Heading The second field of this line i1s the main heading.
(Optional) Whatever you type in this field will be displayed by

AP800 at the top of the code selection list window.

A — 4 AP800 Reference Manual
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Appendix

Creating Custom Files in the ASCII Format

Code Prefix

This field enables you to enter a code prefix. Text from
this field will be stored as the point’s Code when you
select this sublist. When you subsequently make a
selection from the code list, the code name will be added
to the prefix.

For example. if your sublist line reads:
“PEGTYPES”“PEG”,“Peg Types”,"PEGTYPES”

the word PEG will initially be stored as the point’s Code
when you select this sublist.

If you then select IRON from the list of codes available in
the PEGTYPES sublist. the point’s Code would be stored as
PEG IRON.

If you do not want to use this field you should only enter the
two double quotation marks.

AP800 Reference Manual
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Appendix

Creating Custom Files in the ASCIl Format

Code Line

“BM”,,“Bench Mark”

The feature code lines follow the sublist identification line. or the main heading
line (if you are not using sublists).

The code line contains the feature code name or code parameter name (the {irst
field) and the following options: (1) reference identifier. or reference identifier
and feature definition, and (2) one-line help message.

Feature Code
Name / Code
Parameter Name

Reference
Identifier

The first field is the code name which appears on the
selection list. This code is added to the point data if you
do not have a “Reference Identifier™ in the code line (see
below)

H:cﬂo?_,c:ccEo::_,wc_..:A;na,_,o:cém::Sc&.ﬁ:cc\&.ﬁ.
the feature code name. When you select the code from the
menu list. AP800 adds the reference identifier o the
point’s code field. instead of the code name.

The reference identifier can be the same as. or different to.
the feature code name. If you do not want 1o use this field

you should omit it from the code line. including its two
double quotation marks. for example:

“1P 4567 ,"“Iron Pin” (with reference identifier)

“P”,,"“lron Pin” (withour reference identifier)

AP800 Reference Manual
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Appendix Converting ASCll Code Files to Binary Files

Converting ASCII Code Files to Binary Files

Before you copy your new code and parameter text fifes to the data card for use
with AP800, you must first convert them to the binary format. This is achieved
by using a conversion program called SLISTGEN.EXE which is located on
the NS-95 floppy disk that accompanies your AP800 software.

Copy Conversion  Copy the file SLISTGEN.EXE to the directory which
Program contains your ASCII code and parameter files.

Convert ASCII File To convert your ASCII file to the binary format. enter the
following command at the DOS prompt:

CADIR>SLISTGEN ASCIL.TXT MYCCODES.COD

where “ASCILTXT™ 1s the name of your ASCII file and
“MYCODES.COD™ is the name of the binary file (see note).

NOTE: If vou are creating a Feature Code file, yvou must
give the binary file the extension .COD. For a
Code Parameter file, you must give the binary file
the extension .PAR.

A — 10 AP800 Reference Manual
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Appendix AP800 Search Rules

AP800 Search Rules

APB00 frequently searches the database for specific points. Usually such
searches are for a point with a known point number. A database can contain
many points with the same point number. For example. the surveyor may
measure several times to an uploaded control point. Each observation would
generate a separate measured point with the same point number.

The only limitation placed on duplicate point numbers is that there cannot be
two coordinate records (MC, UC. eic.) with the same point number. However,
there can be any number of raw data records with the same point number, and
raw data records can have the same point number as a coordinate record.

Because of this ability to hold multiple information for the same point. there are

well defined scarch rules to ensure that the correct information is always found
when the AP8O0 software searches for a point.

Search Rules

The following illustration shows the process that AP800 follows until the point
is found or the search has fatled.

b, - 12 AP800 Retference Manual
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Appendix Nikon Download Format

Nikon Download Format

Overview

The Nikon standard data format is not a database format. but instead a data
format for communicating with other systems and 3rd party software.

When you download data using AP800. you have the choice of selecting “Raw
Data™ or ~Coordinate™ type download. The differences between these down-
load types is explained in the following sections.

Warning

1. When you download as raw data, only Temperature and Pressure
correction and Prism Constant corrections are applied to your data. These
corrections. if active. are applied 1o your slope distances at the time they are
measured. No other corrections (C & R. Map Projection and Sea Level) are
made to downloaded raw data. regardless of their settings.

2. When you download as coordinate data. all corrections that are switched on
at the time of the download will be applied to the calculated coordinates.
Therefore. to ensure that the coordinates downloaded are true, you should
check that the correction settings at the time of downioad match the settings
when you performed the survey.

Raw Data Download

If raw data is selected. all the records from the job database are downloaded
(see “"Basic Record Types™ below for a brief description of the data). The
coordinate records may be UC. UP. MC. MP. RE or CC records. CC records are
calculated using COGO and RE records during a resection session.

All CP. SS. SO. FI and F2 records are downloaded as raw data: that is,
coordinates are not calculated for them. Station setups are downloaded using
the ST record format.

> - .mh. AP800 Reference Manual
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Appendix

Raw Data Download

Record Formats

Coordinate
Records

Station Records

Control Point
Records

Record Type, pt, id, northing, easting, elevation, code

where:
Record Type = one of the {ollowing types:
- UC (Uploaded Control)
- UP (Uploaded Point)
- MC (Manually input Control)
- MP (Manually input Point)
- CC (Calculated Coordinate)
- RE (Resection Point)
pt = Point Number
id = Optional Point Identifier
code = Feature Code

ST, stapt, stnid, bspt, bsid, hi, bsazim, bsha (%)

where:

stnpt = Station Point Number

stnid = Station Identifier

bspt = Backsight Point Number
bsid = Backsight Identifier

hi = Height of Instrument

bsazim = Backsight Azimuth

bsha = Backsight Horizontal Angle

CP, pt, id, I, sd, ha, va, time, code

where:

pt = Point Number

id = Point Identifier

ht = Height of Target

sd = Slope Distance

ha = Horizontal Angle

va = Vertical Angle

time = 24 Hour Time Stamp
code = Feature Code

APB800 Reference Manual
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Appendix Raw Daia Download

AP800 Comment/Note Records

The comment/note record is used extensively by the AP8OO software. Much
information. which is stored as special records in other formats such as SDR2x,
is put into comment/note records in the Nikon format.

This does not mean this information is not accessible by 3rd party software. It
is uniformly formatted and can casily be used.

The following comment/note records are be generated by the AP800 software
as the first records in the downloaded data:

CO, Nikon RAW data format V2. XX

The format version information. This is added after V2.00. which is output
from AP800O V2.03 or later.

CO, pathname

The full pathname of the AP800 file being downloaded. This is only 1o
uniquely identify the data which has been downloaded.

CO, Description: fext
The file (job) description.
CO, Client: text
The file client information.
CO, Comments: fext
The file creation comment.
CO, Downloaded 03-Feb-98 12:34:06pm
This is to identify the date and time the data was downloaded.
CO, Software: fext
The software version currently loaded.

CO, Instrument: fext

The instrument name and model details.

} - @ m AP800 Reference Manual
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Appendix Raw Data Downioad

Date & Time Stamps

The APR00 software generates date and time stamps in the database while you
are collecting survey data. When you download data in the Nikon raw data
format. you have a number of options for downloading these stamps.

NOTE: Date and time siamps are more commonly used when downloading
in the SDR formars. CP, §S, SO, FI and F2 records include a time
stamp as one of their record fields (see page A-16) and this
information is abvays downloaded when using the Nikon raw data
Jormat.

All optional date and time stamps that vou choose to download will
be in the form of a comment/note (CO record).

Your options are:

1. No date and time stamps. except the standard download date and time
comment record at the start of the file.

2. A date and time stamp before each ST record.

3. A date and time stamp before every record. (In the Nikon format. this
selection is effectively the same as selection 2 above.)

4. A date and time stamp before each ST record plus an additional date and
time stamp every 15, 30, or 60 minutes.

The time stamp always marks the time that the next record was surveyed. The
time intervals are measured from the first station setup of the session.

For example. suppose station setups were at 8:30 and 9:10, and other
observations were made at 8:40, 8:45. 8:53, 9:05. 9:12. 9:19. 9:30. 9:38. and
9:46.

If you selected every 15 minutes for your time stamps. the comments would
be output at 8:30 (85). 8:45. 9:05. 9:10 (5S). 9:19. 9:30 and 9:46.

Deleted Records

Deleted records are downloaded with an asterisk in column 1. That is. deleted
records are formatted normally. then an asterisk (%) is placed in column 1.

A — 20 AP800 Reference Manual
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Appendix Coordinate Data Download

All coordinate download records follow the same format:

Coordinate pt. northing, easting, elevation, code
Download
Records where:

pt = Point Number
code = Feature Code

NOTE: Coordinate download records do not have a record tvpe identifier.

The number of decimal places shown in the coordinate download is
dependent upon the settings in Svstem/Configurarion/Coordinates/
Decimal Places.

Sample Downloaded Coordinate Data

1.,100.0000,200.0000,10.0000,
2,200.0000,300.0000,20.0000,
3,116.9239,216.9140,11.8425 TRAIN PLATFORM
4,126.6967,206.2596,11.2539,RAMP
11,100.0045,199.9958,10.0000,
13.116.9203,216.9113,11.7157,
14,126.6955,206.2579,10.9908,
21.100.0103,199.9958,10.0000,
31,100.0013,200.0005,10.0000,
41,100.0224,200.0331,9.9000,
3,116.9263,216.9165,11.8016, TRAIN PLATFORM
4.126.7042,206.2871,10.8193, RAMP
42,116.9266,216.9160.11.8028,
43,126.7046,206.2845,10.8213,CP POINT
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Appendix SDR Raw Data Downioad

asic Record Types
Not alt of the many record types defined in the SDR formats are supported.

Many of the SDR record formats are not relevant to the data generated by
APS800. Some are handied by comment records to reduce the number of
different types of records which need to be supporied by 3rd party developers
when processing AP800 data. The following record types are supported.

Type code 00 (File header) — Records the SDR download version. date and
time. angle units, distance units. temperature units. pressure units and coordi-
nate order.

Type code 01 (Instrument details) — Records the EDM  type. instrument
type and serial number. mounting type and Zero VA.

Type code 02 (Station details) — Records the station point number. coordi-
nates, HI. and description of a station point.

Type code 03 (Target details) — Records the HT.

Type code 07 (Backsight bearing details) — Records the orientation of the
instrument, i.c.. the backsight point and backsight azimuth.

Type code 08 (Coordinates) — Records the point number. coordinates and
description (feature code).

Type code 09 (Observation) — Records raw micasurements and description
(feature code).

Type code 10 (Job identifier) — Records the job name.

Type code 13 (Note) — This  will be  used extensively. Most  of  the
comment/note records in the proposed Nikon format will have corresponding
SDR note records.

NOTE: There are no records specifically for CP and SO records. These will
be downloaded as 09 or 08 records withour any special
identification other than the point number.

> - Nh. APB00 Reference Manual
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Appendix

SDR Raw Data Download

Station Details
Record

Target Details
Record

Backsight Bearing
Details Record

Coordinates
Record

02K stupt northing easting elevation hi desc
where:

) = Station Point Number.
33:21-36)
37
37
13
3-

stapt (2x:5-8) (33:5-2
northing (2x:9-18) (-

casting (2x:19-28) (33:37-52)

elevation (2x:29-38) (33:53-68)

hi (2x:39-48) (33:69-84) = He Q: of Instrument.
desc (2x:49-64) (33:85-100) = Station Description.

O3NM ht

where:

ht (2x:5-14) (33:5-20) = Height of Target.
O7KI stnpt bspt bsazim ho

where:

stnpt (2x:5-8) (33:5-20) = Station Point Number.
bspt (2x:9-12) (33:21-36) = Wmc_?.i: Point Number.
bsazim (2x:13-22) (33:37-52) = Backsight Azimuth.
ho (2x:23-32) (33: m -68) = Ic_\ Observation
(When the setting is HA=zero to BS. then ho=0)

O8KI pt northing easting elevation desc
where:

pt (2x:3-8) (33:5-20) = Point Number.
northing (2x:9-18) (33:21-36)

casting (2x:19-28) (33:37-52)
clevation (2x:29-38) (33: m -68)
desc (2x:39-54) (33:69-84) = Feature Code.

AP800 Reference Manual



XA fenuepy soualseH 008dY

XS L JUDWUWIOD/PION = ($9-C) 20U

RARIN

2101 INNSI PIOV9Y BION

2O 1O TUOIDDLIOD DAY 8IS = (G7) AD[ROS
CT00T0 .nc,_ ) TIURISUOD UONORLOY = (£T) uodjal
U0 O
UONDRLIOD) UONOREIDY PUR INIBAIND = ($7) HONFD
THUQO IO TuondaLo)) suoydsouny = (¢7) Lo L
TAe AL SarUIpiood (g 10 (g = (To) Zout

1 01108 uondo YsudT I wiod = ({7)

WJUo InuLiof $EHCS [P a4p spatf Suiso]jof oYy I LON

Jaquinn juod uonms = (gg-¢) prgol

DIoym

piogsay

A2Jpas UOIfo.4 LI0IY P 4103J® ] 7oul [ p1gol JANOI Jainusp] qor
PpOD 2amEad = (001-681EY) (8C-£HIXT) 2%ap
DIBUY [RIUOZUOH = ($8-691¢¢) (TH-LEiXT) vy
OPBUY [BIIMOA = (R9-€CIEE) (TE-ETIXT) BA
oueisi(q oacmm = Ammﬁhm“mmv (Ce-¢1e ybv ps
WO PIAISYQ) = (9¢-]1T¢E) Am 1-6:x7) 1d
JU0d woneIS = (O7-C1E¢) (§-¢ixg) duis
el T PO

pi10o8Y

asap vy pa ps id dugs NGO UOoiIBAISSAO

xipuaddy peOjUMO(] BIE(] MBY HAS



Appendix SDR Raw Data Downioad

Conversion of AP800 Records to SDR Records

There is no one-to-one relationship between the AP800 database records and
the SDR download records. The following AP800 database records require
special handling:

HD (job header record):

The first 16 characters of the File (Job) description are used to constiuct the
SDR Job Identifier record (Type code 10). The description. client, and
comment information is also downloaded. in comment record form., as it is for
the Nikon download format.

CO (comment/note records)

These are output as SDR note records. If a comment is more than 60 characters
it is output as two SDR note records. In addition. all automatically generated
comment records output according to the Nikon download format are also
output as SDR note records.

ST (station setup records)

The station coordinates and HI are used to construct the SDR Station Details
(Type code 02) record. The coordinates are calculated from a shot to the station
point or extracted from the relevant uploaded or manually input coordinate
record. The feature code from the shot to the station or the coordinate record are
used as the description in the SDR record.

The backsight point and backsight azimuth are used to construct the SDR Back
Bearing Details record (Type code 07). The horizontal observation of this
record is set to zero. The station and backsight identifiers are lost. i.c.. they are
not downloaded.

SS (Sideshot records)

The HT is used to construct an SDR Target Details record (Type code 03)
whenever the height of target changes. This record precedes the SDR
Observation record which uses the new HT value.

The station point number., observed point number, slope distance, vertical
angle. horizontal angle, and feature code are used to construct the SDR
Observation record (Type code 09).

A — 28 AP800 Reference Manual
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Appendix SDR Raw Data Download

Sample of Downloaded Raw Data

OONMSDR20V03-05  000011-Apr-98 10:39:111211

1ONMTEST JOB

01K!1  Nikon DTM850000000 Nikon DTM85000000012 0.000 0.000 0.000
13NMDownloaded 11-Apr-98 10:39:22

13NMSoftware: AP800 version: 2.01

13NMIinstrument: Nikon DTM850

13NMDist Units: Meires

13NMAngle Units: Degrees

13NMZero azimuth: North

13NMZero VA: Horizon

13NMCoord Order: NEZ

13NMClient: ME

13NMDescription: MONDAY MORNING

13NMTilt Correction: VA:OFF HA:OFF

13NM P_0509 <JOB> Created 10-Apr-98 05:15:04

13NMPrism constant: 0

08KI0001100.000 200.000 10.000

08K10002200.000 300.000 20.000

02K10001100.000 200.000 10.000 0.100
07K10001000245.06000 0.0000

13F100000002<null>  <null>  0.0000

13F200000002<null> <null>  179.9639

13NMBacksight Check o Pt:2 HA:359.3525  05:21:39
13NMBacksight Pt:2 Resetto HA: 0.0000  05:21:41
13F10000000323.990 4.1694 0.0000

13F20000000323.990 '175.8403 180.0028

03NMO0.000

13F10001000323.990 4.1653 359.9833 TRAIN PLATFORM
13F10001000427.445 2.4097 328.1958 RAMP

13NMStart of Resection from Pt: 11

13F10000000427.445 2.4097 0.0000

13F10000000323.991 4.1542 31.8042
13F10000000427.430 1.8583 121.4306
13F10000000323.976 3.8625 153.2306

13NMPL: 4 StDev: HA=0.0000 VA=0.2324 SD=0.0109
13NMSets= 2 MaxDeltas: HA=0.0000 VA=0.3305 SD=0.0154
13NMMean Values: HA=0.0000 VA=87.5158 SD=27.4377 HT:0.00
13NMResiduals: HA=0.0019 VA=0.0443 SD=0.0000

13NMPL: 3 StDev: HA=0.0011 VA=0.1222 SD=0.0103
13NMSets= 2 MaxDeltas: HA=0.0015 VA=0.1730 SD=0.0146
13NMMean Values: HA=31.4808 VA=85.5930 SD=23.9837 HT:0.00
13NMResiduals: HA=0.0019 VA=0.0406 SD=-0.0003
13NMStd Dev of Coords: N: 0.0138  E: 0.0244  7: 0.0233
08K10011100.005 199.996 10.000

02K10011100.005 199.996 10.000 0.100
07K10011000344.9980 0.0000

13NMFinish of Resection from Pt: 11
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Appendix TDS Download Format

TDS Download Format

TDS (Tripod Data Systems) is another download option available with AP800
software. This file format. which is the standard output format for many
hand-held data collectors, is widely used and is supported by many 3rd party
software packages.

As with the previous download formats discussed. you can download as TDS
raw data or coordinate data. If you select raw data your output file will contain
all the AP800 records. 1If you select coordinate data. AP80O will only download
those records whose coordinates are known, or can be calculated.

NOTE: TDS coordinate data download is in a similar format to Nikon,
showing onlv the Point Number, Northing, Easting, Elevation
and Code.

Most ol the AP8OO record types are converted 1o a direct TDS equivalent as
follows:

AP800 Record Type TDS Record Type

MC, MP, UC, UP, RE and . CC =  SP (Store Point Record)
ST (station point details) = OC (Occupy Record)

ST (backsight peoint details) = BK (Backsight Record)
ST (Hl and HT details) = LS (Line of Sight Record)
CP = 88 (Sideshot Record)
SS = 88 (Sideshot Record)
SO = 8K (Stakeout Record)
CO = — (Note Record)

NOTE: All deleted shors, FI and F2 shots, “angle oniv” shots and APS00
comments/motes are downloaded as TDS Note Records.

For more detailed TDS file information you should refer to your data collector
or 3rd party software documentation.
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Appendix DXF Download Format

DXF Download Format

Selecting DXF as your download format will generate a file which can be
imported o AutoCAD and any other software which accepts the AutoCAD
DXF file format.

The DXF download record format is the same. regardless of whether you select
raw or coordinate data, giving only the Point Number. Northing. Easting.
Elevation and Code for cach AP800 record downloaded.

The point’s details are downloaded to different layers in the DXF file. as shown
in the following table:

Layer No. Layer Name Point Information Layer Entity
1 PT Coordinates Point
2 PN Point Number Text
3 EL Eievation Text
4 DE Code Text

When downloading as raw data and coordinate data. AP800 will generate a
DXF record for every known (MC. MP. UC. etc.) and adjusted coordinate
record. and a record for every CP. SS and SO record (for which coordinates can
be calculated) that does not have a corresponding known or adjusted record.

For more detailed DXF file information you should refer to your 3rd party
software documentation.

APB800 Reference Manual
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Appendix

Coordinate Data Download

Generated Code
Files

Last Job File Used

Stakeout Files

Map File

Control Database
File

Resection
Database File

APBOO stores the generated code files in the root directory.

CODSTACK.AP7 — Contains a hist of the last 30 codes
used by the user.

QCODES.AP7 — Stores the quick codes defined by the
user.
APSO0 creates this file in the root directory if the sofiware

is set to automatically open the last used job and the
currently attached control job.

LAST_JOB.AP7 — Contains the name of the last open job
and the currently attached control job.

APB0O0 creates the stakeout files in the same directory as
the job database. They are in binary format and cannot be
viewed directly by the user.

STK — Contains all staked out points and those remaining
to be staked out.

STH — Holds all the stakeout points which have been
measured and recorded since the last station setup.

MAPRANGE.AP7 — Contains details of all point ranges
used to generate the map screen in the FNC/Map feature.

CTL — A suspended Control session database file.

RSC — A suspended Resection session database file.

AP800 Reference Manual
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Appendix Units

Angle Units

Degrees, Minutes, Seconds

360 degrees in a circle

60 minutes in a degree

60 seconds in a minute

Format: DDD.MMSS 359.5959

Gons
400 Gons in a circle
Format: GON.DDDD 399.9998

Mil6000
6000 mil in a circle
Format: MIL.DDD 5999.995

Mil6400
6400 mil in a circle
Format: MIL.DDD 6399.995

Instrument Minimum Increment
/Angles (high/low accuracy)
DTM-851

Degrees 0.5717

Gons 0.Imgon/0.2mgon

Mils 0.005M1L/0.02MIL
DTM-831

Degrees 17757

Gons 0.2mgon/1.Omgon

Mils 0.005MIL/0.02MIL
DTM-821

Degrees 175"

Gons 0.2Zmgon/1.0mgon

Mils 0.005MIL/0.02MIL
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Appendix VA, HA and Tilt Calibration

VA, HA and Tilt Calibration

Determined by accurately sighting a point using both the Face 1 (F1) and Face
2 (F2) telescope positions.

VA Offset
(VA oy + VA py—21)
@\\we\wwﬁ = 3
VA displayed on both faces is VA ;70 — @\\we&\wi
HA Offset
m\we\.\wi - 2
HA displayed on Fl is HA ;050 = HA ,prc00
HA displayed on F2 is HA ;.0 + m@e&\w&

Tilt Offset

AMVKM + N;»M\mv
Nwwm.e.\,.\wﬁ = illMl
AMJM\N + de\mv
TY oot = s

The tilt offset value in the X direction (ATX) 1s given by:

NHNSQ&.\Q - MA\%QN. set
The tilt offset value in the Y direction (ATY) is given by:
MJ%S.?.? - NJM\QM. Sert

A — A.@ APB800 Reference Manual
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Appendix Corrections

Curvature and Refraction

C & R corrections are applied to both HD and VD if the user selected “ON”
in “Settings™.

R, = 6372000m
K = curvature and refraction constant (either 0.132 or 0.200. set by user)

2
SD>sin(2VA)
ﬁ%mw@&i_;me|i|tMNW!lgm|w\5
HD?
CRy,, (VD) = VD + 2=—(1-K)
2R,

Sea Level Correction

Sea level correction is applied to the HD if the user selected “ON™ in
“Settings™. (See also the Note under “"Map Projection Correction™ below.)

R, = 6372000m

HD o R,

VD
R,+Zgrn+ >

Map Projection Correction

Map projection correction is applied to the HD if the user selected “ON™ in
“Settings™.

sf = the map projection scale factor (supplied by user).

MP,,, (HD) = HD o sf

NOTE: If turned ON, sea level and map projection corrections are applied
io all measured horizontal distances (excepr those measured inside

the Total Station function). Also, all input coordinates or distances
are then assumed to be map coordinates or map distances.
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Appendix Facel/Face2

Facel/Face2

5D = (SD r1 M% F2)

_ HA pi—BS r1) + (HA)r2 — BS 12)
i )+ 14)

(VA F1+ (21— VA 12))
A = .

AVA = (2p — VA py) — VA 1y
AHA = (HA \ﬁm - BS \%NV - (HA \NQ - BS \%L

ASD = A%@ \N.‘N - SD \%‘\v

Known Station

Il the height of the instrument is 1o be calculated from the backsight. then:
hi = bs, + ht — Zgpn— VD

If the station Z is to be calculated from the backsight. then:

Zgpn = bs, + ht — ki - VD

The backsight azimuth is calculated by:

iw\mmm Imwmﬂ?,v

BS = tan
4z ﬁzwm - 2%%2
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Appendix Resection

13
— 2
D (VA - VA)
Standard Deviation of VA = | — -
i
2
> (SD;-SD)
Standard Deviation of SD = =1 7

Resection Calculation (least squares)

The least squares method of adjustment is a rigorous technique which attempts
1o find the best solution for the data input. This "best solution” is the one which
produces the smallest changes to the input field measurements and can be
achieved by minimising the sum of the squares of the corrections to the
measurements:

. 2 .

te. V7 — minimum:

where v are the corrections (residuals) applied to the measurements.
Coordinates for the resection point are estimated using part of the measurement
data. The adjustment is then performed. using all of the observed measurement
data from known coordinate points, to obtain the best coordinates for this point.
The adjustment is performed by constructing residual equations for each set of
measurement data from the known co-ordinate points. These can be represented
in matrix form as:

Av = f

where:
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Appendix Remote Benchmark

A legitimate measure of accuracy of the adjusted resection point can be
obtained by examining the variance factor which results from the adjustment.
This variance factor can be calculated as:

T 1
v Wy

r

where 7 is the degrees of freedom.
In a least squares adjustment. the degrees of freedom equals the number of

redundant observations in the model (1.¢. i - u).

Remote Benchmark

Let
VA, ,SD; = Mcans of the F1 and F2 readings o a benchmark for set i. If a set
is only measured on one face. those measurements are used as the mean values

for that set.

VD, = SD; cos(VA;)

HD,; = SD; sin(VA;)
Stn Z is calculated as:

3
., mgm
mmxmn wM.wI|I

n
1
2 an,

> - A\m AP800 Reference Manual
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Appendix Total Station

Total Station

REM - remote elevation measurement.

The REM value is set to O at the prism position. The REM value is then the
distance above the prism position.

HD and VD = measurements 1o the prism position.

VA = angle to the REM point.

HD

REM = Tmmﬁ\xﬁ

vl@b

RDM Continuous

dist = >\T@%|2~.1mvm+Am~.lmmlmvm

RDM Radial

dist = J(N,~N})’ +(E;~E )

Gradient

HD
grade = ﬂ@w.m

Percentage Slope

D
V% = %Wﬁu@g@

A — 50 AP800 Reference Manual
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Appendix Collection

If (AZ, > /4 andAZ, < 31/4) Or (AZ, > 51/4d andAZ, < Tr/4))

Then
A1 =10
A [2][2] = —tan (/2 - AZ,)

B (2] =N, - E, ° tan (/2 — AZ,)
Eise

A [2)1] = ~tan (AZ,)

A [2]12] = 1.0

B[2]=E, - N, tan (AZ,)

To calculate the intersection coordinates:

N =

:w_iQEN:NTEN_:w::N_V
(AlLj[1]eAl2)[2]-A[2}[1]eAl1}{2)])

(A[L[{1]eB[2]-A{2][1]e B[1])
(A[1[1]eA[Z][2]-A[Z{[1]=A[L]]2])

E =

To calculate the mean Z coordinate:

AN, = Ngpy — N

AE,

A — mm AP800 Reference Manual
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Appendix Coliection

Taped Offsets
A taped offset measures the distance from the prism to the point.

out = the horizontal distance in the direction of the shot (positive away {rom
the station. negative toward the station).

right = the horizontal distance perpendicular to the direction of the shot
(positive to the right. negative to the left).

up = the vertical distance (positive upward. negative downward).

E@@Q@ = HD 4+ out

—1/ right

AHA = tan | m————
HDgyy

HA 45, = HA + AHA
HA = HDour
ADJ cos(AHA)

VD, py = VDypps+up

2 2
SD,p; = &E@ ApJ+ VD apy

1 m\@\:ﬁ\
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Appendix Stakeout

Right/Left

right = HD,, © sin (AHA)
Negative = Left (rodman move prism to lefr when looking at the instrument).

Positive = Right (rodman move prism to rig/it when looking at the instrument).

Right / Left px Point to be

e staked out
In/ Out \\

Prism & .\\

STN A

Cut/Fill

Negative values imply the rodman must raise the prism by the specified
amount.

cut =2y —Zgg
Negative = Fill (prism is below design).

Positive = Cut (prism is above design).

A—- @@ AP800 Reference Manual
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Appendix Control

Control

Mean values for cach point are calculated as:

i
2 HA,

HA ==
n
n
2. VA,
VA = =
7
n
Y sp,
P i=1
SD =
n
Where

72 = number of measurements to the point in all sets.

Standard Deviation values for cach point are calculated as:

S (HA,~HA)

i=1

Standard Deviation of HA =

n-1
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Appendix 2 Point Reference Line

Formulae Definitions
The formulae used in 2 Point Reference Line calculations are as follows:
AZ = BS,, + HA
Ny = Ngpny + HD @ cos (AZ)
E, = Egn+ HD °sin (AZ)

Zyy=Zgpn+hi—ht+ VD’
Am.u - m._v w

AZ, , = @mmxﬁm NN
2 I

AZy oy = AZ, 1+ T2

il (AZ, , > M and AZ, , < WMMV or (AZ,, > uwm and AZ, , < wv then
All] 1] = 1.0
T

Al1] [2] = —tan A.\N - AZ, )

T
Bi1] = N, — E° tan AMI\&N,-NV
else
All] [1] = ~tan (AZ, )
All] [2] = 1.0

Bll]=E, =N, ° tan (AZ,_,)
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Appendix 2 Point Reference Line

2 2
STN,, = J(N,—N)*+(E, - E})

Z,

=Z,+ = o (Z,-7,)
>\A2N|\<$-+Amw|m11

0/Sy| = z\AZN Ny (B By
-1[(E,,-E

AZ’;_,; = tan TWIII»(!ZNlE&

it 0/S,; > 0 then

CIF,, = Z,, ~ (Z, + |0/S,,| ® Slope,)

else

CIF,, = 7,y — (Z, + |0/S,| ® Slope, )

STN = STN,, + STN,

ASC

O/S = 0/S,+ O/S

base

C/IF = CIF,, + Zofs,,,,
V% = M\.WUM e J0OO
HD

NOTE: V% is calculated from uncorrected HD and VD.
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Appendix Arc Reference Line

Arc Reference Line

P.
P ot

-
s
\ ku

A
i
i
i
[ “
i L
I {_srorserence

4
!
!

11

P, = Point 1

P, = Point 2. Any point on the exit tangent. Not shown.
P, = Intersection point

Py = Measured point

Ny Eyps 2y = coordinates of the measured point

23 WJE N~ = coordinates of the intersection point

AZ,,,, = azimuth from the centre of the arc to Py.

N pontres Econtre = coordinates at the centre of the arc.

%N&:?ﬁ\i = azimuth from the centre of the arc to the measured point.
HD.,,re.2s = horizontal distance from the centre of the arc to the measured

point.
STN ,; = distance along the arc to the intersection point.

STN = distance along the arc to the intersection point including a base station
offset.

O/8 = offset from the measured point to the arc.

Au\%‘i = cut/fill value of the measured point

C/F = cuv/till value including the vertical offset constant.
V4

Slope,, = percentage slope applied 10 C/F when Py, is to the right of the arc.

oss = vertical offset constant applied to C/F.

%N&u&h = percentage slope applied o C/F when Py, is to the left of the arc.

O/S = distance from the centre of the arc to the measured point.

} - @& APB00 Reference Manual
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Appendix Arc Reference Line

\MNN = 2&&2?& + radius © cos AxmwNa.m::.m.\gv
m~ = ma.@::.@ + w.&mﬁw«.&.w ° sin A\&Nmmzz&.gv
if (Pt, is end of curve)
STN,,
Z,=2, +(Z, -Z,)°
! o, + G, pr) arclen
else
Z,=2,
if (OIS > 0)

CIF,; =2y — Z, - (|0/S| © Slope,,)
else

C/F,, =Z,, - Z, - (|0/S| * Slope, )
C/IF = CIFyy + Zys
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Appendix COGO

The azimuth of a line through point Pt. and perpendicular to the line, is
calculated as:

Azp = Az, +w

The intersection point (N,. E|) of the two lines is calculated using the
Brug-Brng intersection routine (see page A-69).

The Stn and O/S values are then calculated using the Pt-Pt HD formula (see
page A-67).

Stn = HD), ,

0/S =HD,,_,
The elevation of the intersection point is calculated as:

/  Stn
Zy =2y +VDp; gs° _rEEQE..S

NOTE: The elevation is onlv calculated if the coordinates for each end of
the line are known.
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Appendix COGO

Else
A [1] [1] = —tan (Brag,)
A1l [2] =10

B 1} =E", - N’ = tan (Brng,)
If (Brng, > 1/4 andBrng, < 3n/4) Or (Brug, > 51/4 andBrng, < Tni/4))

Then

A2l [1]1=10

A [2]112] = —tan (/2 — Brrg,)
B[2]=N"~-E’, ° tan (#/2 — Brng,)
Else

A [2] [1] = —tan (Brng,)
A21121=19

B[2]=E’, - N, ¢ tan (Brag,)

To calculate the intersection coordinates:

(Bl1]eA|2]]2]~B[2]« A[1]i2))

N =
(AlLj[1]eA[Z}[2]-A[2][1]eA[L][Z])

g (AlllllleBI2]-Aj2][1]° B[l

C T (A[T[1] e A[2][2] - A[2][1] e A[1][2])
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Appendix COGO

Dist-Dist (Distance - Distance)

\ D 23m
P D
P,
*Ud ~ . Dd.u -
TOTNLE,

2 2
(D 1+D"12-D")
Qloo,f ﬁ NEmeES ;

Ny = Np;+Dyecos(Az; ,— )
E;, = Ep;+Dyesin(Az; ,— o)
Ny = Npy+Dyecos(Azy,+ o)

E, = Ep;+ D, o sin(Az; , + )

Parallel Line

Coordinates of the first offset point are calculated as:

Ny = Np; + Offset e gmhbﬁ:w + W&

E, = Ep, + Offset mmaTﬁS + mv
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Appendix COGO

N.,, = northing of the next point. If i=n, northing of first point.

i+1

Perimeter of the defined polygon is calculated as:

i
Perim = M HD;; ,

i=1
Arca of the defined polygon is calculated as:

i
1
Area = MM [E; o (N; 1 —N; )l
i=1

Manual Input
Brng & Dist (Bearing and Distance)

Brng = Az+Ang

N = Np+ HD e cos(Brng)

E

Ep+ HD e sin(Brng)

Line & Offset

Brng = Az+Ang

2
I

Np+ Line o cos(Brng) + Offset o gmmmw:w + Wv

E = Ep+ Line e sin(Brng) + Offset o mmsmwﬁ:% + Ww
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Appendix COGO

Arc-Curve

Let:
AZ, = incoming tangent azimuth at the start of the arc.
N, E,,; = coordinates of the start of arc.
radius = arc radius.
arclength = arc length to calculate the new point at. Incremented by the interval
until the end of arc is reached for cach new point
= the azimuth from the centre of the arc to the start point.
N, e Eomre = coordinates at the centre of the arc.
dist = the combined offset from the centre of the arc to calculate the new points
al.

AZ

start

if (radius > 0)

AZ .. =AZ, - /2
else

AZ,, =AZ, + V2
N entre = Npe, = \radius| ® cos(AZ,,,,,)
E. otre mi_ - Tﬁ&@a_ o sin(AZ,,,.)

if (radius > 0)

dist = radius — offset
else

dist = offset — radius
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Appendix Traverse Adjustment

Traverse Adjustment

Closing distance of the traverse is calculated as:

AD = JAN? + AE?

Angular misclose, for closed polygons, is calculated as:
N
S A -(N-2)em

where:
A; = the angle measurement at cach station point;
1 = the number of station points.

Angular misclose, for open polygons, is calculated as:
AA = AZcqr ~ AZgnown

Perimeter is calculated as:

14
Perim = ) D,
i=1
where:
D; = the distance measured for each traverse leg:

= the number of traverse legs.

A— Nm AP800 Reference Manual



Traverse Adjustment Appendix

Area of the traverse (where the traverse forms a closed polygon)
is calculated as:

n

1 :
Area = 5 2 NE; e (N;_{=N; )l

i=1
where:
1z = the number of station points:
E, = the easting of the ith point;
N, = northing of the previous peint. If i=1. northing of the nth point:

N, = northing of the next point. If /=n. northing of the first point:

Coordinate Adjustment
Let:
J = the point in the traverse 1o be adjusted.

Bowditch Adjustment

AP800 Reference Manual A - 79



Appendix Traverse Adjustment

Transit Adjustment

J
M _Zml\ﬁ.;_
b

i=2

Nj=N;+ o AN

i1
M_ETETM_
i=2

’

2
M_@]ﬁ.‘i

i=2

ﬁ.tmTL

Z Adjustment (Bowditch and Transit)
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2D Survey

ASCII File

Az

BS

BS Az
BS HT
BS ID

BS Pt

Cancel

Code

CcP

delta E
delta HA
delta HD
delta HDx

delta HR

Glossary

Record only information on the horizontal plane.
reference 1o the vertical plane.

No

A text file normally created by using a text editor or word

Processor.
Azimuth.

Backsight.

Backsight azimuth.

Backsight height of target.

Backsight identifier (alpha-numeric).
Backsight point.

Discards any changes to the current screen.

Feature codes used by mapping software (o draw
topographic features.

Control point.

Easting difference.

Horizontal angle difference.

Horizontal distance difference.
Averaged horizontal distance difference.

Horizontal right angle to the right.

APB800 Reference Manual



Glossary

delta N Northing difference.

delta SD Stope distance difference.

delta VA Vertical angle difference.

delta VD Vertical distance difference.
delta VDx Averaged vertical distance difference.
delta Z Elevation difference.

E Easting.

{ Feet.

F1 Face 1.

F2 Face 2.

HAX Averaged horizontal angle.

HD Horizontal distance.

HDm Horizontal distance measured.

Hi Height of instrument.

HL Horizontal angle to the left.

HR Horizontal angle to the right.

D Station or control point identifier.
m Metre.

Msr Measure to point.

N Northing

G -2 AP800 Reference Manual



Glossary

OK
Open Job

Out Tol!

Pt

Record

Bec Type

RDM
REM

rGD

rHDx

rSDx
rvVDx
V%
SD
SDx
Stn HI
Stn ID
Stn Pt

Stop

Accept data or current status.
Current working job.

Distance or angle measurement exceeds the specified
tolerance value.

Point.

Collection of information. such as the point number and
NEZ. which define a survey point.

Eleven types of records are stored in the data base. e.g..
CP (control point).

Remote distance measurement.
Remote elevation measurement.

Grade ratio between remote distance measured points
(RDM).

Averaged horizontal distance between remote distance
measurcment points (RDM).

Averaged slope distance between (RDM) points.
Averaged vertical distance between (RDM) points.
Percentage grade between (RDM) points.

Slope distance.

Averaged slope distance.

Instrument height at station.

Station identifier. e.g.. STN3.

Station point.

Terminates current operation. Data transferred or copied
prior Lo termination is not affected.

AP800 Reference Manual G - 3



Glossary

VA Vertical angle.

VAX Averaged vertical angle.

VDm Vertical distance measured.

V% Percentage grade between two points.
Z Station eclevation.

Z dsgn Design elevation.

Z ols Elevation offset.
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Index

A

Active Job
See Open Job
Add Constant, 9-37
Add points
in COGO. 9-24
to the open job. 3-9
Adjust
a traverse., 8-6
by Bowditch or Transit. 8-6
Contrast. 12-4
Data and time. 11-8, 13-20
Instrument level, 2-3
Adjustments
by scaie factor, 13-14
Projection correction (map).
13-14
Sea level correction. 13-14
ALL softkey. 2-8
Alpha keys
Mode. 1-6
Setting for code ficld. 13-21
Typing. 1-7
When unavailable. 1-8
ANG softkey. 2-8
Angles
Compensators. 2-3. 2-9
Resolution. 13-9
Tolerance. 13-9
Units, 11-5
Zero vertical angle position. 1-5
Arc-Curve, 9-40. A-76
Arc Reference Line. 6-33
ASCH file
Creating code parameter file. A-3
Creating feature code file, A-3
Downloading, 10-8 to 10-11
Uploading. 10-2 to 10-7

Attaching control jobs. 2-6, 3-7
Attaching Power Save. 13-24
Averaging distances. 13-3
Azimuth

Backsight, 4-6. 4-8

Check. 4-9

Zero position, 11-3

B

Backsight
Azimuth, 4-6. 4-8
Check. 4-9. 12-33
Point, 4-6
Tolerance. 13-14
Backspace. 1-9
Base Offset values. 6-28. 6-29
possible settings. 6-29
screen display. 6-29
Baud rate. 10-12. 13-22
Blank space. i-8
Bowditch adjustment method. 8-6
bsp softkey. 1-9
Bull's-eye bubble, 2-3

Cc

Calculating

area and perimeter
in COGO. 9-23

intersection
Brng — Brng. 9-9
Brng — Dist. 9-10
Dist — Dist, 9-12

mnverse
Point — Line. 9-5
Point — Pomnt. 9-3
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Index

new point
Brng & Dist (COGO). 9-26
Offset
in parallel line (COGO). 9-17
points
See COGO
Shift and rotation, 9-33
Calculating points
arc. 9-43
using angles only. 5-5
Calibration
Vertical, horizontal and tilt
correction. 11-12
Card
Format data card. 11-14
CC
See Record Types
Changing data
Edit data. 12-10
Changing the display, 6-27
char softkey
See Special Characters

Check
Instrument level. 2-3
Clear

See Softkeys - Stakeout
Close point tolerance. 5-10. 13-15
Close Report. 8-5
CO
See Record Types
Code Line. A-8
Codes
Using feature code parameters,
5-12 to 5-16
Using feature codes. 5-12
Using stacked codes. 5-12
See also Feature Codes
Coefficient
Curvature and refraction. 13-13
COGO
Description. 9-1
Softkey. 9-45

to 3-16

COGO-Area and Perimeter
Calculate area & perim.. 9-23
Define arca. 9-21
Introduction. 9-20

COGO-Intersections
Bearing - Bearing. 9-9
Bearing - Distance. 9-10
Distance - Distance. 9-12
Introduction, 9-8

COGO - Inverse
Introduction. 9-2
Point - Line inverse. 9-5
Point - Point inverse. 9-3

COGO - Manual Input
Bearing and Distance. 9-26
Coordinate input. 9-24
Introduction. 9-24
Line and Offset. 9-28

COGQO - Parallel Line
Calculate offset/record points.
9-18
Define line. 9-15
Define offset, 9-17
Introduction. 9-14

COGO - Shift and Rotation, 9-33
Applying. 9-34
calculate new points. 9-37
conflicting point numbers. 9-38
enter shift values, 9-35
entering rotation values, 9-36
specify add constant, 9-37
view resuits, 9-39

Collection
Default station setup. 5-2
Settings. 13-15

COM ports, 10-3, 10-9. 10-12

Communication menus
Communications, 10-1
System, 13-22

Compass
Adjustment method, 8-6

Compute Misclose, 8-5 to 8-6
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Index

Control
Define points list. 7-14
Display format, 7-15
How to start. 7-4
Jump to collection. 7-20 to 7-21
Jump to stakeout. 7-20 to 7-21
Map feature. 7-22
Overview/Definitions, 7-2 10 7-3
Record shots and finish. 7-26
Set Done criteria. 7-17
Softkeys. 7-27
Statistics. 7-23 to 7-25
Turn the horizontal circle, 7-18
Control Job. 3-4
Control jobs
Attaching. 2-6. 3-7
missing. 3-13
Conversion Program. A-10
Converting
ASCII files to binary. A-10
Code and parameter files. A-10
Coordinate Data
Download sample (Nikon). A-21
Download sample (SDR). A-31
Download sample (TDS). A-33
Coordinate geometry
See COGO
Coordinates
Adjust (by Bowditch or Transit).
8-6
Copy between jobs, 3-10 to 3-13
Download. 10-8
Input. 4-6. 9-25
Labels. 11-6
Manually key in. 4-21. 9-25.
[2-16
Number of decimal places. 11-6
Order (NEZ. ENZ). 11-6
Station. 4-3
2D/3D. 11-6
Upload. 10-2
Copy
Binary files to APS0O. A-11
Header information. 3-4
Points. 3-10

CopyPt
See Softkeys — Job Manager
Corrections
Curvature and refraction, 13-14
Prism Constant. 13-11
Projection (map). 13-14
Sea level, 13-14
Temp. & Press.. 13-10
Cp
See Record Types
CrDir
See Softkeys — Job Manager
Create
Code parameter file. A-2
Directory. 3-4
Feature code file, A-2
Job. 3-4
Quick codes. 5-13
Crlob
See Softkey — Job Manager
Current Job
See Open Job
Curve
See Arc-Curve
CUT field label. 6-25

Data
Collection. 5-1
Display formats. 6-5. 6-15
Download. 10-8 to 10-11
Edit. 12-10
Formats, 10-3. A-14, A-23
Input, 1-7. 1-10
Transfer. 10-1
Upload. 10-2 to 10-7
Windows. 2-8. 5-6
Data card
Formatting. 2-4
Data from opposiie view, 6-28
Date
Format. 6-15. 10-9
Set, 13-9, A-20
Datum Constants, 6-29

AP800 Reference Manual



Index

Default
See Softkeys — Stakeout
Default HI/HT, 13-14

Default station setup (Collection).

5-2
Detine area
Area and Perimeter (COGO).
9.21
Define line
Parallel line (COGO). 9-15
Define a range of points. 3-10.
9-15. 9-21
Define the line, 6-21
measure (o a point. 6-22
using current points. 6-22
using point | and an azimuth,
6-23
Del
See Softkey — Job Manager
See Sottkey — View/Edit
Delete
Directlory. 3-8
Job. 3-8
Point. 3-12. 12-11., A-20
DIR. 3-15
Directories, 3-4. 3-14
Directory Structure, 3-14
Display closure report. 8-5 to 8-6
Distance
Averaging. 2-11. 13-5
Continuous mode. 13-5
Highspeed mode. 13-3
Measuring, 2-8. 4-8. 5-3. 6-7.
13-4 to 13-3
Normal mode. 13-5
Precise mode, 13-5
Settings. 13-5
Tolerance, 13-2
Units, 114
Download. 10-8 to 10-11
DR-Link+. 13-13
DSP. 2-8, 5-6. 6-3, 114
[DSP] softkey. 6-25, 6-27
Duplicate point. 6-26
DXF download format, A-34

E

Earth
Curvature, 13-14
Refraction. 13-14
Edit
See Softkeys — Collection
See Softkeys — View/Edit
Edit data. 12-10
Edit line (COGO). 9-16
Edit See Softkeys — Collection
Edit See Softkeys — View/Edit
EDM
See Distance measuring
Settings. 13-14
EDM See Distance measuring
Elevation
Calculate from backsight. 4-14
Offset. 6-4
Remote, 12-22
End
See Softkeys — Job Manager
See Softkeys — View/Edit
Enter key, 1-6
Enter new point. 9-25
Errors
Control Job, 3-2
Control job not found. 3-13
no current job. 6-21
no Station Setup. 6-21. 9-30
point already exists, 6-23
Recalculate data. 12-16
ESC. 1-6

F

Face 2 display, 6-25
Feature codes
Criteria for copying points, 3-10
File. 5-4, 13-13, A-2
For searching records. 12-8
For specifying point ranges. 6-13
Input mode, 5-4
Quick codes. 5-13
Staked codes. 5-12

-4
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Using with parameters. 5-15
File

APBOO file Types, A-35

Download. 10-11

See Job

Upload. 10-7
FILL field tabel. 6-25
Fixed values. 6-28 to 6-29
Flashing cursor. 6-25
Formulae. A-60
ENC. 1-9. 12-7

FNC Key Menu. 12-1
Foot. 11-4
Format card. 11-14 to 11-15

H

HD
See Record types
Header information. 3-6
HI/HT defaults. 13-14
Highspeed measuring. 13-3
Hold
Horizontal angle. 12-21
See also Softkeys — Total Station
Home
See Softkeys — Job Manager
See Softkeys — View/Edit
Horizontal angle
Compensator. 2-3. 2-11
Tolerance. 13-9
Horizontal plate bubble. 2-3
Hours to GMT. 11-9. 13-21]
HT
See Softkeys — Backsight Check
HT value
changing. 6-25

scrolling through existing values.

6-24
setting, 6-24

Incomplete Station Setup. 6-21
info
See Softkeys — Job Manager
Installation. 2-1
Intersection (COGO)
brng-brng. 9-9
brng-dist. 9-10
dist-dist. 9-12
Inverse (COGO)
point-line. 9-5
point-point. 9-3

Job
Copy. 3-10
Create. 3-4
Download. 10-8 to 10-11
Manager. 3-1
Open. 3-1
Settings. 11-10
Upload. 10-2 1o 10-7
Jobs
directory structure explained.
3-14

K

Keyborard. 1-5
Known station, 4-2

L

LCD

See Softkeys — Total Station
LCD illumination. 2-5, 12-4
Level check. 2-2. 2-11. 12-31
Level the instrument, 2-3
Leveling, 4-14
LG

See Softkeys — Stakeout

See Softkeys — Total Station
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Lights

Reticle, 2-5. 12-4

Screen, 2-5, 12-4
Line and Offset

Manual input (COGQO). 9-28
Low signal strength. 2-9
Lumi-Guide

Settings. 13-17

Usage. 6-5. 12-20

M

Map

Feature (control). 7-22

Feature (FNC Key). 12-35

Feature (resection). 4-29
Map (FNC)

Introduction, 12-35

Screen, 12-36

Softkeys. 12-44

Specified points only. 12-37
Map projections. 13-14

MC
See Record types
Measuring
After the Ist set (control). 7-19
After the Ist set (resection). 4-28
ALL. 2-8
ANG. 2-8
Continuous, 2-8. 13-3
Keys. 2-8

Muluple. 13-5

Precision, 13-3

TRK. 2-8
Measuring screen

layout. 6-25

flashing cursor, 6-25
Measuring to the offset point., 6-25
Missing control job, 3-13
Mode key. 1-6
Modifying Records, 5-11
MP

See Record types
MSR-TRK-ALL, 13-5

N

New Job. 3-4
New point. 9-25
Next
See Softkeys — Stakeout
See Softkeys — View/Edit
Next point. 3-11, 6-12
No Current Job, 6-21
Note
See Soltkeys-View/Edit
Notes, 2-15, 5-8. 5-16. 12-2. 12-17.
13-26

O

OIS

See Softkeys — Collection
Observed data

Statistics (control), 7-25

Statistics (resection). 4-32
Offset

Distance. 5-8

Elevation, 6-4
Offsets

angle. 5-7

arc, 6-33. 9-42

measuring using. 5-6
Open job. 3-3
Orientation, 2-8. 2-15. 4-8. 6-8
{Option] softkey, 6-32
Owner details. 2-5

P

Param
See Softkeys — Collection
Party error, 10-12. 13-22
PeDn
See Softkeys — View/Edit
See Softkeys — Job Manager
PegUp
See Softkeys — Job Manager
See Softkeys — View/Edit
Plate bubbie, 2-2

| -6
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Point
Backsight. 4-2. 4-6. 7-6, 12-16.
12-21
Copying. 3-10 to 3-13
Number. 2-6
Types. 2-6. 12-6. A-15
Point already exists. 6-23
Point List. 6-17
Point numbers
Define. 11-7
Entering long, 2-7
Increment length. 11-7
Overview, 2-7
Repeat length. 11-7
with a repeating part. 2-7
Points
Add 10 open job. 3-9
Map. 12-36
See Softkeys-Stakeout
Point Stakeout. 6-2
Power
On/Off. 2-1
Save. 6-6. 13-24
Settings. 13-7
Power saving options. 2-13
Precise measurement. 13-3
Pressure. 11-8. 13-10
Prev
See Softkeys — View/Edit
PtLst
See Softkeys — Stakeout
PWR. t-3

Q

Qcode
See Softkeys — Collection
Question Box
BS in Tolerance. 4-10
BS Out of Tolerance. 7-10
Duplicate Pt., 6-26
HA/VA moved. 5-8
Jump to Collection. 7-20
Mean BS In Tolerance. 4-13
Point Already Exists, 9-38

Pt not found.. 4-21. 7-12
Record Control Shots, 7-26
Save Changes. 13-3
Starting New Set, 4-27. 7-18
Statistics Report, 4-42
Upload from COM1. 10-5
Verify point Copy. 3-12
QuickStart surveying. 2-6 to 2-20
Quick Targets, 2-9

R

R/L

See Softkeys — Total Station
Range. 6-18

See Defining a range of points
Range of points

area & perimeter, 9-21

paraliel line. 9-15
Raw Data

Download sample (Nikon). A-21

Download sample (SDR). A-30

Download sample (TDS). A-33
RDM. 12-23

See also Softkeys — Total Station
[RecNote] softkey. 6-27. 6-32
Record a measurement. 5-10
Record the point. 6-26. 9-43
Record types. 12-6
[RecPt] softkey. 6-26. 6-32
Referenced point. 12-16
Reference line

arc. 6-33. A-64

defining. 6-21

notes. 6-26
REM. i2-22

See also Softkeys — Total Station
Remote benchmark

How to start, 4-40

Introduction. 4-39

Options, 4-43

Softkeys. 4-44

Statistics report. 4-42
Remote distance measurement

See RDM
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Remote elevation measurement Screen
See REM Contrast, 12-4
Ren IHumination, 12-4
See Sofikeys ~ Job Manager SDR download formats
Report Overview. A-23
Progress of upload, 10-6 Record formats. A-25
Upload complete, 10-7 Record types. A-24
Reports 2X and 33, A-23 to A-31
Downloading. 10-10 Sea level correction, 13-14
Stakeout status. 6-9 Search
Uploading. 10-6 See Softkeys — View/Edit
Resection. 4-16 Searching rules. A-12
Define points list, 4-23 Selection lists. 1-10
Display format. 4-24 Setting Base Offset values. 6-28,
Failure to calculate coords.. 4-34 6-29
How 1o start. 4-18 Setting the HT value. 6-24
Map feature. 4-29 Settings
New station coordinates, 4-33 Aﬁglu 13-9
Overview/Definitions, 4-17 Codes input, 13-21
Performing calcuation, 4-33 Curvature and refraction
Residual data screens, 4-36 Coefficient. 13-14
Set Done criteria, 4-26 Date. 13-19. A-20
Softkeys. 4-37 Display. 12-4
Statistics. 4-30 - Job, 11-10
Turn the horizontal circle, 4-27 Lumi-Guide, 13-15. 13-17
Resolution Power, 13-24
Angie. 13-2, 13-8 to 13-9 Pressure. 11-8, 13-10
Distance. 13-5 Sound volume, 12-4
Resume feature. 2-14 Stakeout, 13-17
not working, 2-14 Start mode, 11-10

Reticle fight. 2-5, 12-4 Station move. 13-14

Review Temperature. 11-8. 13-10
See Softkeys — Stakeout Time. 13-19. A-20
RST Setup
See Soltkeys — Total Station Communications, 2-17. 2-19.
10-12
S Station, 4-1
System. 11-1. 12-2, 12-29, 13-]
Save Shift and Rotation (COGO), 9-33
See Softkeys — Stakeout Signal low, 2-9
Saving power, 13-24 SO
auto power oftf. 2-13 See Record types
by switching OFF. 2-14 Softkeys
without switching OFF. 2-13 Arc Reference Line, 6-42
Scale factor, 13-i4 COGO. 9-45
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Collection, 5-17
Control, 7-27
Job Manager, 3-16
Known Station, 4-15
Map (FNC). 12-44
Remote Benchmark, 4-44
Resection, 4-37
Stakeout, 6-8 10 6-9
Total Station. 12-26
Traverse Adjustment. 8-8
View/Edit. 12-18
When unavailable. 1-8
2Point Reference Line, 6-32
Sound volume. 12-4
spc softkey., 1-8
Special characters. 1-3
See also char softkey
S8
See Record types
ST
See Record types
Stack
See Softkeys — Collection
Stakeout
Delta VA Handling. 6-3
FNC (Total Station). 11-23
History. 6-10
Multuple points 12-25
Point Stakeout, 6-2
Point List, 6-17
Record, 12-6
Settings. 13-17
Stakeout list, 6-9
Survey, 6-1
Tolerance, 13-18
Staking out point, 12-24
Start up
Mode. 11-10
Power On/Off, 2-1
Starting 2 Point ReferenceLine, 6-21
Station
Move, 13-14
Setup. 4-1
Station Setup, 6-21
not done, 6-21

Statistics
during control. 7-23 to 7-25
during remote benchmark, 4-42
during resection, 4-30
Status
Open job. 12-30
Stakeout. 6-9
Stop bits. 10-12, 13-22
Store the data, 6-26
Storing notes. 6-26
Survey Type. 1-3
Switches. 2-5. 12-3
System. T1-1. 12-1
System reset, 2-14
[Swap] softkey. 6-28. 6-32

T

Target. 2-9
TDS download format, A-32
Temperature. 11-8. 13-10
Tilt telescope, 2-2
Tolerances
About, 11-2, 13-2
Angles. 13-9. 13-15
Azimuth, 13-15
Distances. 13-6
Stakeout. 13-18
Tracing a traverse, 8-2
Transit adjustment method. 8-6
Traverse
Adjust a traverse, 8-6
Change path. 84
Define next, 8-7
Fully defined. 8-5
Starting point specified. 8-3 to
8-4
Tracing. 8-2
Traverse Adjustment
Compute misclose, 8-5 to 8-6
Definitions, 8-1
Discard. 8-7
Introduction, 8-1
Softkeys. 8-8
TRK. 2-8
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U

ucC
See Record types
Units
Angles, 11-5
Distance, 11-4
Pressure, 11-8
Temperature, 11-8. 13-10
up
See Record types

\Y

Vertical angle
Compensator. 2-3. 2-9
Tolerance. 13-9
Zero position, 11-5
Vertical compensator. 2-3. 2-9
Vertical tolerance, 13-9
View
See Softkeys — Stakeout
See Softkeys — View/Edit
View See Softkeys — Stakeout
View See Softkeys — View/Edit

Z

Zero azimuth position. 11-5
Zero vertical angle position, 11-3
Zols

See Softkeys — Stakeout

2

2 Point Reference Line Description,
6-20

AP800 Reference Manual






NIKON GEOTECS CO., LTD.

Technoport Mitsui Seimei Bldg.,
16-2, Minami Kamata 2-chome, Ota-ku, Tokyo 144-0035, Japan
Tel: +81-3-5710-2511 Fax: +81-3-5710-2513

NIKON INC.

Instrument Group, Surveying Dept.
1300 Walt Whitman Road, Melville, NY 11747-3064, U.S.A.
Tel: +1-631-547-4200 Fax: +1-631-547-8669

NIKON EUROPE B.V.

Schiphoiweg 321, P.O. Box 222, 1170 AE Badhoevedorp, The Netherlands
Tel: +31-20-44-96-222 Fax: +31-20-44-96-298

NIKON FRANCE S.A.

191, rue du Marché Rollay, 94504 Champigny-sur-Marne Cedex France
Tel: +33-1-45164516  Fax: +33-1-45 16 0033

NIKON INSTRUMENTS S.P.A.

Via Tevere 54, 50019 Sesto Fiorentino (Fl), italia
Tel: +39-55-3009601 Fax: +39-55-300993

This instruction manual is printed on the recycled paper. H118 E w2irair



	0288_0001
	0288_0002
	0288_0003
	0288_0004
	0288_0005
	0288_0006
	0288_0007
	0288_0008
	0288_0009
	0288_0010
	0288_0011
	0288_0012
	0288_0013
	0288_0014
	0288_0015
	0288_0016
	0288_0017
	0288_0018
	0288_0019
	0288_0020
	0288_0021
	0288_0022
	0288_0023
	0288_0024
	0288_0025
	0288_0026
	0288_0027
	0288_0028
	0288_0029
	0288_0030
	0288_0031
	0288_0032
	0288_0033
	0288_0034
	0288_0035
	0288_0036
	0288_0037
	0288_0038
	0288_0039
	0288_0040
	0288_0041
	0288_0042
	0288_0043
	0288_0044
	0288_0045
	0288_0046
	0288_0047
	0288_0048
	0288_0049
	0288_0050
	0288_0051
	0288_0052
	0288_0053
	0288_0054
	0288_0055
	0288_0056
	0288_0057
	0288_0058
	0288_0059
	0288_0060
	0288_0061
	0288_0062
	0288_0063
	0288_0064
	0288_0065
	0288_0066
	0288_0067
	0288_0068
	0288_0069
	0288_0070
	0288_0071
	0288_0072
	0288_0073
	0288_0074
	0288_0075
	0288_0076
	0288_0077
	0288_0078
	0288_0079
	0288_0080
	0288_0081
	0288_0082
	0288_0083
	0288_0084
	0288_0085
	0288_0086
	0288_0087
	0288_0088
	0288_0089
	0288_0090
	0288_0091
	0288_0092
	0288_0093
	0288_0094
	0288_0095
	0288_0096
	0288_0097
	0288_0098
	0288_0099
	0288_0100
	0288_0101
	0288_0102
	0288_0103
	0288_0104
	0288_0105
	0288_0106
	0288_0107
	0288_0108
	0289_0001
	0289_0002
	0289_0003
	0289_0004
	0289_0005
	0289_0006
	0289_0007
	0289_0008
	0289_0009
	0289_0010
	0289_0011
	0289_0012
	0289_0013
	0289_0014
	0289_0015
	0289_0016
	0289_0017
	0289_0018
	0289_0019
	0289_0020
	0289_0021
	0289_0022
	0289_0023
	0289_0024
	0289_0025
	0289_0026
	0289_0027
	0289_0028
	0289_0029
	0289_0030
	0289_0031
	0289_0032
	0289_0033
	0289_0034
	0289_0035
	0289_0036
	0289_0037
	0289_0038
	0289_0039
	0289_0040
	0289_0041
	0289_0042
	0289_0043
	0289_0044
	0289_0045
	0289_0046
	0289_0047
	0289_0048
	0289_0049
	0289_0050
	0289_0051
	0289_0052
	0289_0053
	0289_0054
	0289_0055
	0289_0056
	0289_0057
	0289_0058
	0289_0059
	0289_0060
	0289_0061
	0289_0062
	0289_0063
	0289_0064
	0289_0065
	0289_0066
	0289_0067
	0289_0068
	0289_0069
	0289_0070
	0289_0071
	0289_0072
	0289_0073
	0289_0074
	0289_0075
	0289_0076
	0289_0077
	0289_0078
	0289_0079
	0289_0080
	0289_0081
	0289_0082
	0289_0083
	0289_0084
	0289_0085
	0289_0086
	0289_0087
	0289_0088
	0289_0089
	0289_0090
	0289_0091
	0289_0092
	0289_0093
	0289_0094
	0289_0095
	0289_0096
	0289_0097
	0289_0098
	0289_0099
	0289_0100
	0289_0101
	0289_0102
	0289_0103
	0289_0104
	0289_0105
	0289_0106
	0289_0107
	0289_0108
	0289_0109
	0289_0110
	0289_0111
	0289_0112
	0289_0113
	0289_0114
	0289_0115
	0289_0116
	0289_0117
	0289_0118
	0289_0119
	0289_0120
	0289_0121
	0289_0122
	0289_0123
	0289_0124
	0289_0125
	0289_0126
	0289_0127
	0289_0128
	0289_0129
	0289_0130
	0289_0131
	0289_0132
	0289_0133
	0289_0134
	0289_0135
	0289_0136
	0289_0137
	0289_0138
	0289_0139
	0289_0140
	0289_0141
	0289_0142
	0289_0143
	0289_0144
	0289_0145
	0289_0146
	0289_0147
	0289_0148
	0289_0149
	0289_0150
	0289_0151
	0289_0152
	0289_0153
	0289_0154
	0290_0001
	0290_0002
	0290_0003
	0290_0004
	0290_0005
	0290_0006
	0290_0007
	0290_0008
	0290_0009
	0290_0010
	0290_0011
	0290_0012
	0290_0013
	0290_0014
	0290_0015
	0290_0016
	0290_0017
	0290_0018
	0290_0019
	0290_0020
	0290_0021
	0290_0022
	0290_0023
	0290_0024
	0290_0025
	0290_0026
	0290_0027
	0290_0028
	0290_0029
	0290_0030
	0290_0031
	0290_0032
	0290_0033
	0290_0034
	0290_0035
	0290_0036
	0290_0037
	0290_0038
	0290_0039
	0290_0040
	0290_0041
	0290_0042
	0290_0043
	0290_0044
	0290_0045
	0290_0046
	0290_0047
	0290_0048
	0290_0049
	0290_0050
	0290_0051
	0290_0052
	0290_0053
	0290_0054
	0290_0055
	0290_0056
	0290_0057
	0290_0058
	0290_0059
	0290_0060
	0290_0061
	0290_0062
	0290_0063
	0290_0064
	0290_0065
	0290_0066
	0290_0067
	0290_0068
	0290_0069
	0290_0070
	0290_0071
	0290_0072
	0290_0073
	0290_0074
	0290_0075
	0290_0076
	0290_0077
	0290_0078
	0290_0079
	0290_0080
	0290_0081
	0290_0082
	0290_0083
	0290_0084
	0290_0085
	0290_0086
	0290_0087
	0290_0088
	0290_0089
	0290_0090
	0290_0091
	0290_0092
	0290_0093
	0290_0094
	0290_0095
	0290_0096
	0290_0097
	0290_0098
	0290_0099
	0290_0100
	0290_0101
	0290_0102
	0290_0103
	0290_0104
	0290_0105
	0290_0106
	0290_0107
	0290_0108
	0290_0109
	0290_0110
	0290_0111
	0290_0112
	0290_0113
	0290_0114
	0290_0115
	0290_0116
	0290_0117
	0290_0118
	0290_0119
	0290_0120
	0290_0121
	0290_0122
	0290_0123
	0290_0124
	0290_0125
	0290_0126
	0290_0127
	0290_0128
	0290_0129
	0290_0130
	0290_0131
	0290_0132
	0290_0133
	0290_0134
	0290_0135
	0290_0136
	0290_0137
	0290_0138
	0290_0139
	0290_0140
	0290_0141
	0290_0142
	0290_0143
	0290_0144
	0290_0145
	0290_0146
	0290_0147
	0290_0148
	0290_0149
	0290_0150
	0290_0151
	0290_0152
	0290_0153
	0290_0154
	0290_0155
	0290_0156
	0290_0157
	0290_0158
	0290_0159
	0290_0160
	0290_0161
	0290_0162
	0290_0163
	0290_0164
	0290_0165
	0290_0166
	0290_0167
	0290_0168
	0290_0169
	0290_0170
	0290_0171
	0290_0172
	0290_0173
	0290_0174
	0290_0175
	0290_0176
	0290_0177
	0290_0178
	0290_0179
	0290_0180
	0290_0181
	0290_0182

