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Developments in Electronic Angle Measurement
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Electronic Total Station
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Accuracy of Total Stations
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Developments in Total Stations
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Developments in Electronic Angle Measurement
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Developments in Electronic Angle Measurement

Incremental Measurement Technique
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Developments in Electronic Angle Measurement

Absolute Measurement Technique
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Developments in Electronic Angle Measurement

Axis Compensation
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- Magnetic detection
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Developments in Electronic Angle Measurement

Axis Compensation (Magnetic detection)
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Developments in Electronic Angle Measurement

Dual Axis Compensation
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Distance Measurement
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Distance Measurement
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Distance Measurement Reflectorless

Distance Measurement
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Circle reading vs. Angle vs. Azimuth
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Purpose of an Electronic Data
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Types of Data Recording
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External Data Recorders

Data Card or Data Modules
On Board Recording

External Handheld Data Recorders
Proprietary systems
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Data Cards and Modules

nstufindieyariru cards/modules
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Data Cards and Modules

Faetieessyuniilieusi card/modules e
Sokkia SET 4 Series PCMCIA Card

Leica TC 1000 Series REC Data Modules
Topcon GTS 700 Series PCMCIA Card
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Onboard Recording Facilities

szuumEnssanelulflsslanllunaiuiindeyaniasunsludauneaniunldanan
Tsunsunlasumseansy

* Geodimeter Geodimeter 400, 500, and
600

* TOPCON GTS 700 series

Tnednfauinresmisaadnainigluegluszau 300 kb Gaanunsntiuiindeyals
dszanns 5000 qpsizaninndnmii

Onboard Recording Facilities

v = v
Jdam Usznaumia
< al a a
* p5uarNlIrAninn
o (uszuuilszgnaldauliisiun
o fusriMiANLNTEana
v = v
Jatda Usenaumas

e sxuufianngn download lalugndnauBuuainisnnng
iAsasAaNfatnasuuiaan i 1E g fas

* MINLIEANENINTDINABILTTHIANATINIUIIAIE

16/03/58

26



16/03/58

QU %

navan luNaa Ul
9 1 gjj
g9 2 VoA

Distance & Direction
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* A graphic are drawing by points.
* We described a point position with coordinates
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Rectangular Coordinates Polar Coordinates

Polar Coordinates
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* 1 Base line or 2 points assumed.

e 1 Horizontal Distance.
* 1 Horizontal Angle (Clockwise)

Field Operations

Preparation and Planning (Office)
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o unuinwianeenmeusuinmesilsdastanqnaiueu, uaziun, it
ANEA

o dd o 4y . sy
o wunauelasnaduweuifissyfayaanizisieanismninglszasinazlinisaue
Tagannsu/Fudgeivun
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Field Operations

Preparation and Planning (Office)
o Fumnqnpauauiiagliluaudima
- %ummﬂmmmw’]mmmﬁ%gv%ﬁiLﬂmmmuﬂmqLL@xdauﬁ@qﬁu
- ANUMTNLAT ANBELNE IR UNAAILIAN
* ANaBUNe
* augnéiesneau (horizontal accuracy)
* mmqﬂéﬁmmqa‘q (vertical accuracy)

Field Operations

Preparation and Planning (Office)

e A ey . - & 5 Ly -
o yaaniaglilunisdrmaiiansniugiuditaanugnaesdesnisuazgiidsuinanes
U0

- ANNYNFRITBIATITA LFANANYNHBIIBITARILANKAZITNNTATINAAATLIAN

-azl% total station size GPS wsumisiasan

° A o ny A A PANTSNR Y y Ay
- ﬂ’?uQMW’WiZEIZV]’NVLﬂﬂQﬁ]WQZQﬂiﬁLW@W’W&iﬂLLuI@Q’]imﬂQ’]NQﬂ[ﬂ'ﬂ\‘mﬁlﬂ\iﬂqi‘
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Field Operations

Preparation and Planning (Field)

v d’l dld' A v
Aumnunnazlilunisaseqanaunu
a ° dy d’

WAug19aRUn

v

Y a ° [y = & v o 1 d
- @59 UANNINNTIRIA WLIINA AL AR AT TR e Tainduly

- AN TeNselessaseaaRuEuluaNAnwin ezl 1F

v Il 1 1 :; = v 1 Yo
Faaudladnniniaiuizauesuazanulidne
aafiasldnininaanan g uiunaazidun

' P = Ao o
MusArrazlsznaufnamaazidunnan Aty

~ o a 2 >
andeTetlsznauaetunauazdieyanistenlas

o a4 o o o o -
WuanEzAgfLLKHLRYTE HUHNNANLTOL

Survey Control Planning

Hamaruanimanzaniudaiimunaesaugniiesassnudsms
a o = ] = ' v v a
qrAtLANAITAzAwILaanesazlinsassiltszuandaugniiesulidunaasgan

WavnisimusqaeauanAlsiansaninisnessaazfialiunmends  edaglsyasdlunig
Wamlunenih

° ' P Aoy A g o o P
AALANLNALINeNasiasfiansnnlasuise i lunsfudnyayruanaiian GPS Tuuns
=
Nl

il
- Vivsymaiiannasvizanannas wu uyeld
o PR o Y o 1= < M =
- feliiudladnqnpaupuiianfeguiouazasraluailanusiuag Fanesuuaznnem
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- Wiuwdladrqaaauauiduisseutn

- QAAILANNNITL D B ufaandes 2 nihnasauazuuztin iy 2 40
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Control Establishment

* Horizontal
- ﬁmimﬂLz’ﬁuﬂmlmmz%ﬂmwuamﬁ'mmﬁﬂﬁﬁm 2 90 491 3 qpay
Aefauunnnd?
- ‘LﬁLLﬂ‘l@dﬁﬂ;mmmmfuﬂm (M90adaLANNGNEHalE)
* @;mﬁmmmﬂﬁm@mw@u, fanalfainefiinaedqn

WIBNINUATANITBIF B NHAULA LR UGATDL

traverse ’4A
-
ol \A

-
-~

Control Establishment

* Horizontal
v
- Wudladnqaauaniiutle (rsaasuaugnéials)
IS QI [ asj dl N o a 1%
* nesautlnazBusiuuazAugananimnaniu Aien1am i

i~ | Ao o = a Sy 4y
AMNAANNTIUAINNNANADY UTAIMNVNANINNIDELA
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Control Establishment

® Horizontal
- Angles
[ ) J 1 F) F) o Yo
- IIAYNUAIINITDIUDYINNUDY A TRGRE uaguuzuﬂmmﬂu 2 ga
- Distances
v
- ﬂ1uLLﬁ$Uuﬁﬂ5$ﬂ$ﬁ1ﬂ 3 A3
v
- ﬂ1uLLﬁ$Uuﬁﬂ5$ﬂ$51U 1 A3
- ﬂ’Nllﬂﬂ?ﬂ!ﬂﬁﬂuﬂl't')\iﬂﬁl‘lsﬁ‘]Jiii]UV]"I\'ﬁ"lllaﬂ’j"l 1:50,000

- 14 total station NiANVazBeaveIMsian 5” uag 5 mm + 5 ppm 14

misclosures < 1:20,000

Control Establishment

Vertical
v 2 o an Y A a aa
- ﬂ'ﬁﬁiﬂﬂﬂﬂ’JﬁJﬂll‘VINﬂ\?ﬂi31/]11@]8'3ﬁﬂ'|5‘1/]‘|\1\11u381ﬂﬂ ﬁiﬂﬂﬁﬁ'lﬂ'ﬂﬂqiiﬂﬂﬂiiﬂmmﬂ

s .
- TasUndal Accuracy MWLM 4

Vertical

- Fuveanusedy
4 18mm Vi
3¢ 12mm Vi
ond 8mm \/k
I 4mm \/k

- 91fEMYATLAY (BM) 2 yaaaoadmiumsmszay
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Field Pickup

g’/ =] a - a 3 @ o
Set 0°00"00"” w‘%acﬂq@nﬂumﬁmmumé’maa Flumsnedvesmsdrsnn I
Ea Y

1% o 1 3 v 1
A3anUMINIAIveINLTan ualuduasae MIAIANTY 0 9LATINERU
80N

o Ay I o Ty A
msdalugalagndeemaiumsiauuunpsal

o v o = ¥
ANueMvesszes Inagania 250 was Aesvadiszes Inaganvenld
ansnialdnnanugndesndesnis

1 @

iimsasredeunau ldiganiuguwseganimnnanasanissaianng 20 -30
A537A

Feature Location

v
[

=K 1 ° o
* AuadiuinglssatAlunisineudnma

* aqilsznalfng

v

- Fuldl Euluguina1awinndn 0.15 Wwes

- A4NRE59 KU AT

DR

!

v 2
o =

- ansnsnydine viapuwuRuLazlHnY

- ANBUENNLIENA
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Topography

@

= s A o a X 4 1
Uipgiszasamomsnssananyazgilssmavesiunod
az1oea

91AENTGNTIIA spot heights

a ° T Aa ~ % H
Wsandwmianimanasunlasvesnnuaiat, e, yumn

wazuilanimsl9lse Tesiue breaklines

Field book Recording

Instrument heights

String numbers

msuldeuutlasuesn Prism heights
ANUNANDIAVDINTMHUUATHE (Errors in Coding)

U 9 NneINy Graphical information
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Checks

IMISUT0INITATINTDUAQDALIA]

1dyadmSusnedediamia RO 2 9a NaW1s0aTINARUMNNALAE
M3 la

v
=

1% o I [
asnvdeuna lidigaiiilu RO yaamsFeiagailszuna 20 - 30 99

=

{ 3 o o
lunsainansahussauiiuesey  dwsuldasivdouguan
Y
YDIPARINADA

Basic Functions in Total Station

Total Station szifuadesiuteyasesaneiiiu szuzma (asanamumun
189) HAZAPIUUUIIUDIA (IAN19) 1J3zﬂauﬁngﬂxmmlmms%”ﬁm?’izﬂusmnmﬁﬂu
sawsumaiuiufindeyasvianfusidy  Seulvvesmsieiaiionds Function ves
ndealszinanaimazilizgadnnmsiaiadueayusin | yuds uazszezaia (S,V,H)
Femiholszuananelundesszuanaswaunsamming X, Y , Z

o szorain Mfuszezamuuadanndumanyaligathazdeu (Prism)
o uds dnanniimsseiaeglugiuun Zenith angle

o s sindlumssedaiiing set 0 eam

«  mwguemisaindewazith 1WinlSaszezmelumsa

*  QuugluazANuAUDITMA dmsundaszezng
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Basic Functions in Total Station

Slope Target height

Z distance
Zenith )
angle ! P

|

Horizontal
distance

Target station
(N1, E1, Z1)

Instrument
heigh

Instrument station
(No, Eo, Zo)

N =N,+SsinV cos H
E=E +SsinVsinH
Z =Z,+ InstrHt + S cosV —T arg Ht

Basic Functions in Total Station

—
Target station (No.1)

Starting position
Instrument station

AH:\/(Nz_N1)2+(E2 _El)z
ASZ\/(Nz _Nl)2 +(E2 _E1)2 +(Zz _21)2
AV =27,-Z,
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Basic Functions in Total Station

Object height
above ground
—

L

Target height

Vertical angle /
of object:

Vertical angle :
of prism

h2

h, =Ssiné, cotd,, —Scosb,,

Basic Functions in Total Station

N, =N, +S§,sinV] sec(H2 —H,)cosH,
E,=E,+S,sinV, sec(H2 -H, )sinHl

Z, = Z, + InstrHt +(\/(N2 ~N,) +(E,-E, ) cot sz —Targ Ht
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Basic Functions in Total Station

Known Station

_ Known Station

% Instrument Station
{unknown)

Hdist,> =(N, =N, ) +(E, - E,)
Hdist,” =(N, =N, ) +(E, - E,)’

Basic Functions in Total Station

North
Backsightieference 7

Hz \a
I Station Hrg Target
EphopHy > N f
~

~
East

Top view
Front view

Relative

elevation Target
—H pram

Haight (PH)

|
v ; | H*
| H
Instument Staton |~/ Horizontal
(Eg No Hp) _jretnemant e 0, distance

MIMUIND TN ITNAAI
YIAINAVOINA LAZITLIZTNI
NnAnna TaalSeuimeuny

mseialuvae i
E —E

Az, =arctan| —— |+C
N1 _No

dist, =\|(N,= N, } +(E, - E,
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Field Coding Systems

Tufieyaaum Tilinmeg

o s, . A s o

WaldsAanaypauinnlflunisantiunnieya &N
el e lfunnniaesilsematsldidudioyadofiuaes
RENGTES T

dll v K v a s a
LN@ﬂ’]ﬁ“].luVmﬂJ‘ﬂﬂqu@L‘flu@L@FWI?@‘LLF’]Z{

A 2 ulaswdu via (Field Code) ieadune

anwlzrailszina

Field Coding Systems

NsvNuiaeLAsedRadmadfAnsatindadnausiasnisnisiuiindasys
auluaynauN

o aa o v K v ] b%
svuunadnlugtluuufaneasunsaiinsiuindieyaduginanllélunng
Audatluen
ANAAUINIMNIZAUNIINTIDNUHUEIN LA U SN AN A LUE1999

v

£ o =y cao = o Y 4 A o gy o
feyataiunindugdneniiiunndnduseditneeierinliianusndanuun
AARNTNFIR

TnelnAudanisinthedeiudandtszuunimivuasialuauu (Field

Coding Systems)
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The Functions of a Fieldbook

aypauNTunndaganainuatanlsznausiae
Registration information
Measurement information

Descriptive information
Graphical information

The Functions of a Fieldbook
Registration Information

- e 4, - d .
eaziRanresnudnaiuendt las, azls, Aluw, Wa'lus, vl

RN

Tasflupunian1iedin

ddo e o
AnUNNNINIITIR
WRAKATNINI93ITR, S2UANHOIZIY
B
W lsfvinaugn9aa

lginsnlezlslunismneugisma
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The Functions of a Fieldbook
Measurement Information

k4 Q‘I Y a 1% o K %
TBHAN L'WlLLV]@T\?VLGW’]T]\T’]M@M”]NL‘ﬂuﬂ’]i‘uu‘ﬂﬂMQEIEQHQZQMWN

® ITHINN, TTUZRMNUAZAIFANAIINGS

* ATTAL

* QUUUANH, AINAU, AINNGINARY, AINEILT
o uiuaudnansuediuld, svozuuaiuans

A o A LR vﬁ” 4
® ﬂuqﬂﬂ‘ﬂﬂﬂqﬂ’]ﬁ‘ﬂﬁ‘@@\i%ﬂléi&fﬂ@i"]\‘]“llu, JESGERN

The Functions of a Fieldbook
Descriptive Information

2 [
aa o o

NIIUNTIBAZLBEATBINUANNINNTANT9]
ELIEN
. oy . .
* WITWANHIUEIRINAT M 1Laud99a 1l e
nzy, uyATEAL
* wesnungLlanmaENNyEdasNea; 1403, 59, Tihu
89, 1UARLNTA
a9

* WITUNFUANHOIENNBIINTNR L Neln, TTAT8
piu, NilszinA
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The Functions of a Fieldbook
Graphical Information

d9d199aa lfuuusaienazananendeyanilsznaudiae
ANENIER93UNT- §U9 1U @7RN3, gnNng, NN
ANANTUS I B RaeegUuuLnanuas T ugn9a

1 d; o % 1] % ¥ dl 1 1
nssemantuIesqnlneduns, doulfeanas, Wuildudueu
ansuaaensTeNaniunesgase ot

a 1 dl . 1 o 1 “9; %
#ipaesnssaidan (Links) ssudnsdnumiisresqnsindeuazan
599m i 29901, NN9TAULNTAN, N1adRaNNatinaRLn, N19RTITeY
BENaLAEN

The Functions of a Fieldbook

Field Notes from Traditional Survey

s | 13+
3 | -I& Futs, fome ® :_:‘
X gorc0” oy - 3 _
T ¥ 0 7.:1
Ly “bsm o T 4
b r'd [ » = 2
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The Functions of a Fieldbook

Plan Compiled from Traditional Survey

PLAN OF SURVEY OF LOT 23 : RP37564

Electronic Fieldbook
Coding Registration Information

YayainAgieensilszneudog

Job Description

Name of surveyor

Date of survey

Equipment used, serial number etc

Atmospheric details
EDM calibration details
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Electronic Fieldbook
Coding Measurement Information

n35eineazidnesqadINsnin lfnaInuanenie a1ty 4a
Tnanssluuundall, drunaduuazszazann

ainvesdeyaiiinaviuindeyadidtynacgnudasdueiiin XYZ
Tnenisdszananalupaniomad

AMFUNIsAUTANIMANNNSULRANE ANTELIABLATINN TIUTINd BlA
feimilugdaulug) lugluuuaesieyanu (Raw data)

4

HayaRLLIENUAENNITL, YHA LAZITELNINAIA A1N130 M NGt

al

AmAaNALAReUANAeueniaeld S/W 1eandedtlsrananan

Electronic Fieldbook
Coding Measurement Information

wiazAaen1s3einudanisliitheseiuddty  inlid19dnsas

= %
TNENCLRY ﬂ"]]‘ﬂ\ﬂ@i@

v 1 o 1 :; v dl = dJ
fnlavinduiuuds  nis plot qeazenniazfanuinedeuans
TunnsuaraiunsmuiBnunuue Kent
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Electronic Fieldbook
Coding Measurement Information

Electronic Fieldbook
Coding Measurement Information

'
o Y v

TnaninazinIsauunuiazqanisdnudafiaanneaqn

Tnannnéastlszananasmuuazginanitiuindeyaiinszuaninislii
unearALdugn TR
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dednsalaen e aaqauInudoiATesiaaziin i 1qAuly
wriazANNINI95ein
wnneaaqalaenindin imn il luianamaeiuiudeyaiein
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FIN&agTanyATEAL

16/03/58

46



Electronic Fieldbook
Coding Measurement Information

L7 09; = 1% 1 ¥ [~ 1 1
ufidnqaiuil vansaa uiqusuiudeyailiaiunsatauen
1Fdusiazqaiianansls

o’/jd o Y = 1 dl Yy
NILUUALENFABINIITEAZIREAAINNING LN LTty A
NN LBIN

Electronic Fieldbook
Coding Measurement Information

Fudnyg Arce

| Ty
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Electronic Fieldbook
Coding Measurement Information

The resultant data file plot

£ H % ) B
lﬂn 1004
» &g % & : & = L
&
- &% & : ’ L
8 o® 0, PR é 3

* 1
v
L4 * : 5 & &

N

Electronic Fieldbook
Coding Descriptive Information

1
Ao o

dayaianssanliinnuduiusrasaaniadnainisauiiveanidy 4
szinn

Feature Descriptive

Feature type or material

Vertical location descriptive
Horizontal location descriptive
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Electronic Fieldbook
Coding Descriptive Information

Feature Descriptive

TneinAldsadnus 1 vise 2 saenssonanenizgluuuiuesls wu 3, uans,
Fuldl, vieszunatdy, thu fludiu - WWEradu Main feature code

Feature type or material

manssangUansazicanisuentiinresianieanaannugeUuuuniziatzas

Fa&19Bedina Sub code

Main Feature Code Sub-Code
Fence post Timber
Road shoulder Gravel
Tree Ironbark
Box culvert Concrete
House Clay brick

Electronic Fieldbook
Coding Descriptive Information

Vertical location descriptive

waﬁfcmrﬁhmemqﬁwmamﬁ‘ﬁﬁmﬁﬁm ARBENg LU, a9, AFanudng,

douanarealAg, sALTu

Horizontal location descriptive

W@ﬁécmff'hLmi\mwmmmﬂqmﬁﬁﬂmﬁﬁm Finasing Nenans, L centre

line, o1, yu, ARasany
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Electronic Fieldbook
Coding Graphical Information

o = & a o a ° o = p o
nrantiunnLULALANFesRasUNTR9 WINTesdiayans N iielH
WindpauaAaninlunisnssanansad

1% = | o o o
mwmmmwmnmnmmmLﬂuwum
nsl¥isva luaunaud 3 1iin
* Coding Linkage Information

* Coding Feature Strings
* Coding Line Type Information

Electronic Fieldbook
Coding Graphical Information

Coding Feature Strings
o =y o o o f e A Ao oy Y 9y o
sUdnwoETselaeqafiinndansefiwisanzandn seadnfoaii
Tuntiilunistinawagdansnieniiluwunduiunuie

v

suANEuzaIuuady 1un 59, aeluin, aaunie, nemn, Auna
81A13, 52Ul
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Electronic Fieldbook
Coding Graphical Information

Coding Feature Strings

‘]ﬂ\ifﬂﬁ"ﬁ]i\‘nﬂﬂﬂL‘W?Ju%ﬁui’]fl]ﬂclu‘I/Iﬁ‘ﬂNL@]EJ’JﬂuGI"IlJﬁW]‘LI‘Vlﬂﬂﬁ?Niﬂﬂ 1 iN
"l)ﬂﬁﬂ‘VﬂEJEUT‘N feature 1!1!‘]

) A v v Ay
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TaodnAmnomynlvenTosgaldnaue 0 — 99 Tuuaaznmneavaz Teudm
1 @296

y Y Y a A <
o vaunumuggvesnuuleninaavien Teailu 01 (EBO1)
* Centre line JAg¥N81@Y 01 (CLBO1)

A A <
® "IJE]‘IJV]Nﬁ?um’]ﬁlﬁ]ﬁﬂuui%}ﬂi\l18!@1"1]1’]!."?5@1&8%1]1& 02 (EB02)

Electronic Fieldbook
Coding Graphical Information

Coding Feature Strings
Fan1slunnsfeinqaniaeniaeiutes-piaendaAdsly
s/w veslisunsupanfiomes

PANNIIUDY S/W ﬂuﬂ@ﬂm‘mamm@mmmmmmm
slummmmmmmﬂwmvmmmu

Iﬂﬂﬂﬂﬁlﬁlﬂﬂﬂ’]?‘lflﬂ"lﬂL@?I"\]ﬁLW?N@EI"]QL@EI’)I@EIQ@@??@@
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Electronic Fieldbook
Coding Graphical Information

Coding Feature Strings

l
& p SRl - R .2 2
gn- In J A _cl
b o |
f‘
Ay r N 5
8T % e
Vs firewd
AR
i ,,;g“/ ”é
P~ S
N h
Electronic Fieldbook
Coding Graphical Information
Coding Feature Strings

7a
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Electronic Fieldbook

Coding Graphical Information
Coding Feature Strings

STRECT
Fence

Kour

o o . 3 4
0 S 2 _ 2 i A »
w87 e APy yr) WA T :
o PP [[F 77880277777 ! .
» N

N BRICK  HOUSE

PN | L Fraor Lavei 10141
o3

Electronic Fieldbook
Coding Graphical Information

Coding Linkage Information

. Tnedniudaqaiisedndaafududiuns

. Linkage coding W fuAteatuandinissiedudussineges
qafludunsizald, davaewanan vsadaulAsiunae

Coding Line Type Information

. mumnmﬁmmﬁufu@mL'W'@ﬂﬂLmu@gﬂﬁnwmwmﬁuﬁﬂu
mmﬁmmmgﬂﬁﬂmﬁu

. Yayaduiuiiuriareaduiainfgndaiivlu code library vite
code table 2asgauilszuanalu s/w
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Concept of Code Table

masviausanisresiauazamantmnldinansson
Trannnsnanisues feature azwusendneiiinnisdnsa

USQ Liscad Field Survey Codes - 15th Feb 2001 - USQX.CTB

Boundary Mining
BDY Boundary BH Bore Hole
BM Bench Mark
EMT Easement BOC Bottom of Coal
STN Control Station

Attributes of Codes

Layer

Symbol

Stringable Y/N
Contourable Y/N
Text size

Text placement x,y
Colour

Breakline Y/N
Linetype
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Types of Coding Systems

sruunsnvunsvia  Tnaman-udady 3 aila
Simple numeric

Simple mnemonic (alpha)
3. Comprehensive

Simple Numeric

e qsvnaudion 2 vita 3 dauilngia Wy 104=NuRa699NTE5,
301=a1m"9

* a2 Fadlusianuananissassady 30101 wunana anang
string 01

4

= < ' Y o vy a a
dam - 99a139, 98, WinAwls, Hilsz@nsnn

do1de - anl@ludns, ldnszduy
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Simple Mnemonic

* 1lsvnausasnis 2 viea 3 Fadlusianuanane feature v
Manhole MH, Natural surface NS

e a1 vira 2 dadlusianuananissaslaal BLGO2

¥y a o Yo [~1 a o

Am ‘@qiﬂqqﬂ,?QQWQ,NﬂﬂﬂﬂqW

oy | My o A A a oy ' o |
ARLAE ‘1N@qNq?ﬂiﬁiﬂﬂlﬂﬁ?@QN@nﬂmum,Tqﬂqq?ZUIWWM@ﬂ@ﬂqﬂ

=
LAE

Comprehensive Coding

* sfadsznaufausianan Main code wazsviasas Sub code
* Main code iu 344=Water tap, 466=Public telephone
* Sub code 110004420

- 000 = string#

- 44 = material

- 2 = vertical location
- 0 = horizontal location
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Comprehensive Coding

v
foh
* ARUARNUAZNITOUN IFiatinan

o ° °o o v
* FaniTninenuludninauiies

¥ =

daids

* din

* Fasninenansuansiainadosliniaulingydu
- v A4 -

o Juulinnaziinnann

o ligunsald ATy s/W daunnn

Coding Terrain Information

nstinuupsiatiud AT nnia liiudladnvuiagnwssoun

v 1 = v 1 dl =® v
Fatwazipangniies  unasiatieadaiunsuazidu
TUAINNEGS

* sxlidnqalaliluniueaiaeaanugs
* sxylidniludouliisiaiiias (breaklines)

4 A 1 1 ¥ 3 1 1
* fasliiudladnduduninugslinzgeiuaians
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Other Codes

Command Codes
e Tpnn9anse, A5 9AWasNEUEN, @598 uTAg
Offset Codes

o lEdusuntuuamniuiiaaes feature Niauluaunm
ATBLIARNDN

Contour Codes
* 0 dwiu Wl lunadswduduninugs

e 14w Wlunadsududuninugs

BUSSHELTER 3

GG
7 8

BLD;
BLD; CLOSE
FLy
CURB
CuRB}

1
2
3
4
5
3
7
8
9
10
1
12
13
14
15
16
17
18
19
20
21
22
3
24
2%
26
2
28
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BUSSHELTER 3

EQ
7 8

Code Table
Feature code Graphical code
* KERB * ST
* FP * END
e BLD * CLS
« CL e CLSRECT
* TREE * BC
* BDY * EC
e LP * LOOP
* POND * Etc.
* Etc.
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Processing and Reduction

Data Transfer

Reformatting

Processing

Editing and Computation
Creation of DTM and Contours
Volumes

Transfer of Data

Huduneuusnasnisilszaaana
nsenaifiuasieyaluwiufiiulmiestnadawinfiduld 1k
nstnaleunsyinlitae

- Card reader

- Serial or parallel communication

- nenlnAlunnsdensauuy Serial

- USB

16/03/58
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Transfer of Data

Communication parameters

Baud rate (speed — bits per second)

Communication port E.g. COM1, COM2
Stop bits Tnatn@idu 1 viga 2

Data bits (word length) Taainsidu 8
Parity (error checking) Tneinsiu none

Data Transfer

WddasyaTainBusiunainiivansizandt RAW file
Aflufiasiinisdnsasdiayanul3neunsuilaasuulas
- funnnsnsagenudimaiinasdasnunguuie

dl a o VI 1% o Ny a dl o A
- Wafatynmdanisufilawdo fiasiidieyanunainisntinunldam
14
waswwlasgluun gy format wesszuunssud@ns wu Leica

dw internal format GSI, Sokkia w internal format
SDR33

srydinyanitianisianaie
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SDR file from Sokkia Instrument

OONMSDR20 VO03-05 Apr-23-12 13:44 111111

10NMRMUTTO1C
13CPSea level crn: N
13CPCand Rcrn: N
13CPAtmos crn: N
06NM1.00000000
1300Current view
13TSApr-20-12 15:54
13JS10000
13GOApply Geoid No

13NMSAMART_MAKLAY  onuma tabkhan

13NMsuttisak khumkeaw
13TSApr-23-12 11:34

sasithorn comchun

01INM=SET3X 102608 00000031 0.00000000

13PCReflector type: Prism
13PCP.C.mm Applied: -30

SDR file

02TP00121000.000001000.00000100.0000001.53000000PEG
11K100120011215.512500 PEG
07TP00120011215.512500215.512222

03NM1.44000000

13MDRpt dist: 145.133 145.133 145.133 145.133 145.133
09F100120011145.13300090.0652777215.512500PEG
09F200120011145.133000269.93416635.5119444PEG
09MC00120011145.13292590.0300252215.512500PEG
07TP00120011215.512500215.514861

13MDRpt dist: 145.132 145.133 145.133 145.133 145.133
09F100120011145.13280090.0683333215.512222PEG
13TLHDist tol. error: Pt: 0011 0.007
09F200120011145.132200269.93472235.5175000PEG
09MC00120011145.13242390.0312751215.512500PEG
03NM1.57000000

13MDRpt dist: 144.836 144.836 144.836 144.836 144.836
09F100120013144.83600090.0733333255.221944PEG
13MDRpt dist: 144.835 144.836 144.836 144.836 144.836
09F200120013144.835800269.93166675.2222222PEG
09MC00120013144.83595590.0866569255.219722PEG

02TP > %Hmmﬁ%ﬂﬁm, UNEAT, AIATIA
11Kl > desyarTauen Azimuth

07TP > Anduauesrnineds

03NM = aarugauh, Anugesiumissadn
09F1 - Hayaisindandewmiiie

09F2 - fayaisinsnanfeiingm

09MC > desafadniedn
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FBK file

JOB RMUTTO01C ! DT04-23-2012 TM14:15:45
UNIT METER DMS

EDM OFFSET 0.0000

SCALE FACTOR 1.0000000

HORIZ ANGLE RIGHT

VERT ANGLE ZENITH

COLLIMATION OFF

I0ONMSDR20 V03-05 Apr-23-1213:44 111111
CR OFF

ATMOS OFF

'l Current view

11 Apr-20-12 15:54

1110000

' Apply Geoid No

Header file

{Registration information}
Who ?
What ?

When ?

I SAMART_MAKLAY  onuma tabkhan  sasithorn comchun Where ?

I suttisak khumkeaw

FBK file

NEZ 12 1000.0000 1000.0000 100.0000 "PEG"
STN 12 1.530 "PEG"

PRISM 1.440

AZ 1211 215.30450

BS 11 215.30530

BS 11 215.30530

F1 VA 11 215.30450 145.132 90.01530 "PEG"
PRISM 1.570

F1 VA 13 255.13110 144.836 90.05120 "PEG"
STN 13 1.440 "PEG"

PRISM 1.535

BS 12 75.13030

F1VA 12 75.13110 144.836 89.59270 "PEG"
PRISM 1.440

F1 VA 11 145.31410 98.485 90.00260 "PEG"

NEZ - feusqainies 02TP

.
STN = unaiarqasiendes, Anugandes,

code 02TP

PRISM > paugah (3n%edn)
03NM

AZ > dayailaudn Azimuth
11Kl

BS = Anduaunsandingds

07TP
F1 VA - desyafsinndawmindng

Il 2 13** note

16/03/58
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Processing
Initial Editing
o TaunAnsTuiinteyanfesnisullaaniuiinluaynauns

- #131 prism height 1.90
- #176 code TRE

'
a

e Asndnazfasululsznausiog

-correct prism height

- correct feature code
- correct string numbers
- correct or place instrument coordinates

Data file types

* Raw data Yoyaseialaensa S, v, H, hi, hr, ...

* Reduced data foyafifimsneumsaiauuda wu
Slope distance = Horizontal distance
Circle reading = Azimuth
F1 & F2 = Mean

9
- I 1 Aaw
® Coordinates data "ISJ}E]NU?I"UEN%qm/NﬂNﬂLLﬁﬂQﬂﬂﬂMTLﬂuﬂ?Wﬂﬂﬂ?ﬂ

A ] ] Vo ) = o YA
saen 19 data GULlE]gﬂ‘llﬁﬂ?u%ﬂ'ﬂll@]ﬁ]\iﬂﬁ'ﬂllﬂﬁﬂiﬂllﬂﬁiﬂ

° A )
Anuaoiiedluanyusla
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Editing and Computations

Correction of Field errors

AN9LA BANEARINNNTTITANIAZ NN

wilasdavisavunaiaanas string

MR NUIVHNLLAYUDIFATIIA

wilannganesia (nauyw) 1eqa (Swing)
5 d s

wilamougainasdadnia

wiladunlasinuusznistadu

431990, WU, uarvunlud

nsufilalaaznssinneunisasneuglaymaunsiiuAiiniane

Editing and Computations
Editing of Data AFTER Reduction

o o

PR ANNE

q

14
wWasusvia (Code)
MTIRAALINNTUTIALVBILEY
\NNqAvTaLEL

o 1y aa o ~
&51990 Inalfaedinisdnsafivainuans

dunnssenlae(String)lugawulia
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Editing and Computations

Computations AFTER reduction of the field file
N1N17ATUIUNEURIAINNITAANEUTLIURIUANTDYATIIR
AIAEUN
ANITUANI BT AN LA ST ZUZN
[ dy dl
ANIUNINUN
N19ARINL LN

N19AUI LT LLANI9A

Creation of DTM

DTM (Digital Terrain Model) \luuinanasspnugenaiefaaqn
METswdutunnuguazidu

nnsasanuuanaes DTM Taauanuaoudadn 3 16
- Cross section or strings only

- Points only
- Points and Lines (Liscad)
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66



Creation of DTM

Cross — Section Modeller

v v
o

* AUUNUFIUALANTBNUIAINTIN  Aoenisnngilsnaes

u d9

9/

WUHINNNMUATINTBIAINGINFBIN1TNATTUN

Creation of DTM

Points Modeller

* A9 “Auia” anunsariauadaaadine X,Y,Z vise (E,N,RL) aaq
FAUALNFN|LLIAYTaqa A"

* futaszmineqalllagninvuauazlisiesnisrin ol luanau

* fulnavgnanus Wizuu smooth sendnsusiazqaisialiiaaii

* nszuuiinisBandt “Triangulation” Hlunisiavusiufinszudieqn
2DIULLANABIANNG ULATRIAANADIAE T
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Creation of DTM

Points Modeller - Triangulation

Tnnsinsausatugnaiefaanssieaaiied Infidssfududunss
fAanevannuantlunisainalpssingaumannfaaniatiuuegagegn

- ﬂgLﬂmfﬁmiﬁmau%ﬁw?um”iwmumﬁlﬂﬂuuﬁimgﬂﬁummmnlﬂ'wﬁ”u
Tmﬂﬂﬂﬁﬁﬂl%mﬂﬁﬂﬂlﬁLﬂu‘lﬁﬂ?ﬂhﬂﬁﬁuuwhrTu (Equi-angular triangles)
luusiardudauzesinseinaaumaes @%Lﬂumuuﬁwmﬁlﬁwwdwqwﬁqmmmfu
gﬂmemmm’éwLLuuﬁ’m'm*ﬁ'wuﬂﬂﬂf'mﬂd'] “TIN” - (Triangular Irregular
network)

- UuUgIUINTs IiTedvssndnqn lidane

Creation of DTM

Points Modeller - Triangulation

Points
Only

16/03/58
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Creation of DTM

Points Modeller - Triangulation

Points Only

Also
showing
line of

gully

Creation of DTM

Points Modeller - Triangulation

Points Only
oy /oA Triangulation

Note triangles
o formed
VAN - across gully

16/03/58
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Creation of DTM

Points Modeller - Triangulation

= ,@6&) o - ‘:949" Points Only
ST e\
AU contours
QN > AN S AN \ \ interpolated
N\ A between
points
defining
triangles

Creation of DTM

Points Modeller - Triangulation

Points Only

Necessary to
locate more
points
along the
gully in
order to
force the
correct
triangle
formation

16/03/58
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Creation of DTM
String & Points Modeller

*  WULRNABIANEIgNILEUE AL LLATAN

o o | e o gy o o & a oy =y Ay oA
LLmmuwlﬂmuWﬂnuLﬂummhmuummwmmummwum- mqmmuqummuwu
qilassa(not string)
- 79U, aauny, wuadwan, niiiun

- AULUARATBAUTDU, FIUANTDINIUN, IBLLTRIVBLNN, IUNFLTaLNN, §1

ﬁ\m@’]wﬂ\mmnuu
= , = o gy a PN o PRy P
N’ﬂu’lm"ﬂ’l‘]\ﬁﬂﬁ\‘i‘ﬂqﬂﬂqﬂLW@EN@']’QV]'TIW LNAAIMNNANAN @‘ﬂﬂ\?LLUU’Q'}@ﬂ\ﬂ@ LN'I’]I“H"?A@LWEN

1 a
PERNGED
4 4 .. Y 4
FerhuNARINNTTEN AR TLIBIE AN RN
IA29EBANNUAENTRILLILAAR9FaN19FR R 1 NN sANMuA A NaN AT UL BINLRa T

WULRNABSARE

Creation of DTM
String & Points Modeller

Points and
lines defined
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Creation of DTM
String & Points Modeller

Points and lines
e =\ defined
A T W T . U Triangulation
e SR Note line of
/ —, 4 gully forms
/ ¥ M N the triangle
\ P \\\ !f /,r"‘l' sides
¥ = =% { § ‘ /
T/

Creation of DTM
String & Points Modeller

Points and lines
defined

Contours
interpolated
between points
defining
triangles

72
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Creation of DTM
String & Points Modeller

Contours from
points only

Creation of DTM
String & Points Modeller

Contours from
T . B points and
== e lines

\
3
”/,;V\\
/ \
« YNX OSSR
"..“:;p,’,/,’w.
\ / I .
L frgi B A AN N |
\ P 8 Tl b ] N ™R \_“ww
Vg £ b S T Y
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Creation of DTM
String & Points Modeller

Comparison of
the two digital
terrain models

DTM Creation

o o Curved contours
e e e \ over the same site
— previously
contoured with

\\\\\;‘ (’*i\a’ '\\.\ h \\ straight lines
N X -\ \

16/03/58
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Creation of DTM

DTM editing

e uAlmitaa It A NIUALIN

* unsnidunen (breakline)

1
o al

* YIARANNAAINNITNIALUN

q

* gdpLAUNEIANTN WAL

Q

Volume Calculations

Cross sections

o fugasnisarwniBuinsuuuasan dmiugianldlunisarurnlilsunsuazadieann

WLILAABINUEA

aa o o dyaelldl vdyadl ddyadl v v oA
° QﬁmﬁmqgﬂmmmfcwxmmmmﬂwumqwuﬂﬂmwumaujwmmwumwLﬂu:‘mumam

Triangles or Prismoids

o O oo . < A
*  punreglanmasnwsarglidur A wsnlnenisgniiuangeadtresgLaumaes

AansTuLEeds

M P . . R ¥y o
o FuenmiaiualfainnismuAliunnsesuyisanwa st din et

*  AUFUN1IANUULTNARMITTIIN TR F BN

- 1BUIRIURILARTAURIANILALENBIFRRIANAIMINIAEY  UTNIMITTNININURY

WuAFsre9BuInisdesiuies
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Testing Software

* aliudladnisvinauaashilsunsugnsias

* pozazvpagauiuiayainiuaiude nelsinnsinuunReulan

NAIMNN[E

o nslszananatiiudsuninaasszuunislsesiugunn

Data Output & Quality Assurance
Objectives

Wanisusseneludoutiaiaduanysninasazidinlans

'
a a -

= v & Qlldl o dl
e Jaudnlaluesrlszneuanain NN ua U dI NN

a

= 4 . ool e ey 4 o o
* youdelymifeaiugraduaesdenRuiHaaiasesiufpne
o fpuszdalunslifennas (disclaimers) uugdsnunw

* dinladeannfieenisnszLaunsLsr AUANIN NI B LHUNLAZ NNIAIARDL
1191udna

o

e yaudansinEnneaiudayananas
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Plotted
Output

Planimetric Detail

i . Y o 2 dy y .
ununNaNysnintsuanelinsune@snanssslunndunensedoyads
Usznaufae

Origin of horizontal datum

Origin of vertical datum

Origin of flood levels

Origin of utilities location
memmmgnﬁ@mmmuﬁ (éﬁﬂiqa@q%ﬁﬂﬁu)
Disclaimers uaztiuiinanaau

o r-:ll 1 Y @ % ! a a a ! s A
guanmainliaunsouansiviuly wu alinaessiv, aliavesindn, nsld
NUIBIRIANT, THAT0elATIAE LA TAR, WlasnAUNRATULAZNS
ATIBALATAN
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Planimetric Detail

Ad o - Py
LLNLW]WLﬂi@@NQ?Mﬂ’Ji‘ﬂzﬂ?iﬂ@Uﬂ')ﬂ

*  nednedsteszaunazaypaunasaziiulllunnafeaiunisdndetsienmunaeseu

o

*  LUURNRANHUZIANIZARIuA AN ITedia R MRARA L

o

Ao o v - < y S
° uﬂﬂ’]ﬂ’]iﬂ’]m@LLﬂzﬂ@ﬂ{]ﬂN’mLWﬂUﬂﬂﬂ"liLﬂ@ﬂuLLﬂ@\‘iLLﬂiﬂlLLN‘L‘WlLLNu?'N
. & Ao
¢ AIWTNIDINUNL TN

*  JIATAU

o -«

*  uazidunreNdyanmnd

a

*  fAnuazszaznaasdaunaniiesundauieudnsioyaulaiian  a1asautomng
A1819304Y

* Wuduanugeiidezanann spot heights

Title Block

Vertical

Datum Horizontal

Datum

Client Details

Date of

| Coordinate Table |

Checked by, details
Fieldbook No

s T "™ John Doe & Partners
Oaly Tenam witn 1runk Dia. 300 o T Al Flan of Level
BPaLLAs nevadeaiesated Propased Gar Pork Area,

{ata mign Sonoal, Dunlop Cour .

SYV2301

Amendments and
Specific Notes date
regarding features Purpose and
located Location

Survey, Firms Logo
Surveyor, and contact
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P I an /— Disclaimer

North
Point

Legend

What is a Disclaimer

Disclaimer (@alinaniu) luansewBededuasuuuuiinaifioul
Wneafudedninludnannaasdasys

Disclaimer a1asnininamumiunguaie, wifi idunisenidnisedunis
vanfunantiasasduiuanngniiesaesdeys Nnsewdanlidmiy
ANEITN e
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Use of Disclaimer

Disclaimer @ u1snaz

Undlasnislfununllunaiiadnglseasd

4 4
aanauAN@slunisuaniasudeya
seyindiayaiiu lal aelluwaud wu scuvansnsaglinalsinu

anaiudiadningFinniangunie

a

Essential Components of Disclaimer

t-dl o d’j a v o o
I L R RS TN CES
Tasulugsizes
alaflugannssisren1dd1usu
TRk alals

a =3 a ea v o o ::
afune NIl iR ludesniniu
d’j <KX v 1 o d’l 1 dj tdl
Fuasnadia liaansuTidugnuntieraswnun

svyivdiayadnaniiuilagiii
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Disclaimer Wording

1 o Y o v o Y v o dll = =
T’N'&Wm@EJJV]’m’]‘J‘N’J@[ﬂ@\‘lﬂ’?ﬁ‘ﬂ@ﬂﬂ?L‘W'ﬂLﬂuﬂ%‘ﬁ]ﬁ‘u[ﬂﬁ‘ﬂﬂiﬂﬂqﬁ‘mﬂu
Disclaimer sail

* AprziiRnlizatAresIudnma
* Annzilivdiaaninuesdiays

* JmzieAnaninaasiioym

Plan Annotations

Text

* Major Features 5 mm @ plan scale

* Minortext 2.5-3.5mm @ plan scale
Line Work

* Major Features 0.5 mm

* Major contours 0.35 mm
* Minor contours 0.25 mm

16/03/58

81



Plan Output

Output sizes Output Media

* AOto A4 * Paper (standard)
* A4210x297 mm * Paper (glossy)

* A3297x420 mm * Transparency

* A2420x594 mm * Film

A1 594 x 840 mm
A0 840 x 1188 mm

Output Devices

Plotters

* Pen plotters

* Electrostatic plotters

* Thermal plotters

* Inkjet plotters

* Laser plotters/printers

16/03/58
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Pen Plotters

' '
Aaaa

FaenisUInnNRANLANFINg

InelnAaziadausaiat nnuay
NIEA:

anuaudnndnmde 6 — 8

o o v % &
Wrhnninndaadnuanavised
Prnnn@e sy

Tymanninnlavinauie il
uHn

a % d’l v ] o
Beuduiuguliuasldmanziy
ATUIN

41 Wnan 1— 2 13 sia AO
Vector plot

Thermal Plotters

VEnszpunlasaninuben
Inendingailudnn atnamen
$9A1L39

oA A o
ADININNTZANHUAZANUN TR DA 6N

1 v =

AINABUTIANAN
o = o A P
ANHUTIRLIITLLATRUNN T

UnfAvuazidan 300dpi
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Inkjet Plotter

* nalaeninlderlulaqiiu

e tsznaudnananuinaBCMY

e FanuBEaimnnzaN 15-20 unduiy

AO

¢ PIANALUNITAN

oA A
* YTene
e gunsnltlafunszansransiia

* audunne 600 Dpi

Laser Plotters

* A5
* AMNINGY
. a4 e
*  PNIULANAULATIENEAUN
* 9P

= o oA
® Nﬂ’]?ﬂ')ﬂﬂmtﬂﬂﬂ’]ﬂi‘ﬁ LANAN

ANTANNAINN3D AU TR I
WHauNIN
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AN ARINNTNN

Quality of Output

AN INAARAAINNINUMEIN

o gflpunsdn 1 NIzAn, uHulE *  RIUILBINANUNN

* gAeIuin — ANNIUNLLL * Janunin

*  ANUUNLULIAIN TN — *  NITTNYRIUNN
dots per inch * MsTINfuTed

*  LUNIBINANUIN

* NN

CAD Systems

c.a/l a o = v 1 al
WEALANNINNTIAUL VAT IUALUNLY 9039999 CAD

Ao

o HANHUTIDINIITNBININIA o 0051
* devsnaulalugline wuin o aviden
AL

e Jn1seanuuy
*  ANIFANUNAE
WEININ

s

* N3N LA

* Feninisdisuntingaziass

e 1sifinnenngn
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CAD Hardware

RNTNANNAZBUAGIIUIA 17 — 21 i
$asnns graphics card fiannz
Digitizer

Plotter

duilszinananianiie CPU waz Ram

CAD Software

4. e

gaavngsNneaiullsunani

s — AutoCAD, [ ioeson 0> e namestgtat oI 3
[o Yow Botele Rpdoeg Coofig Dl fukion  fet eod Loglie

Microstation, MicroCAD P T ISR S

UNALNATBI911ANT9a TN lwNa

Tsunsn Taevineuléssusingg
tnalaudeyaaunseyiaa?aanu

Fuusufiun CAD
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Quality Assurance (QA)

Wunsdinfeanuanysniresiuetnalszuy

$NDNNIAMUANIZLAUNNS, uuuNaFuRAARNANNIW, wazsaiadliie
nsdfutlpaufila

Y 4 J d ass o
ANHUNNETBIN9FDINTAUNNTGIgALNDanA NI TiTinangn uas
anAN A8 ANUFUNIINTUNRANA A

Tnatnsudalugnanvnssuresiu Geomatics saaumnsgiuniels
International Standard Organisation (ISO) snsgu
Aosn il (9000+series)

QA Check
List

16/03/58
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DETAIL SURVEY CONTROL PLAN

QA Control B
Check List

Data Transfer Issues

fayaanuruninaalenegseninescuy
Wunsunuiaadunszansitienas
Lﬂumamﬁiﬂm‘ﬁ@ffmqﬂ?:mﬁﬁlummfaﬂLLUULL@:m?ﬁﬁNW'
nethelaududeitnlgnegumesesdeyaatnmanaeslally
nsgoyuneaes code data, CAD uaz Linkage data

o o

dl % £ 1 1 v aa va o v 4}
Wasiesnisliiuiladndeyananeatlsaainnisliduuuiugieingeas
RN T R PR N T AR e Y B

Copyright and Intellectual Property (IP)
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16/03/58

Common Formats

* ASCII text — point and string files
* AutoCAD — DXF and DWG files

* CivilCAD, LISCAD, MOSS(MX ROAD) and
Microstation

Software Flow

Spectrum surve
p Y j AutoCAD

Topcon tool

Sokkia Leica geo office MicroStation

Pentax

Nikon

Topcon

Leica

Trimble Autodesk Land Desktop CAD

LISCAD L
MicroSurvey

I
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nsiauaisiany Sokkia Total Station

1 o 4‘4’1 -dl |¢ﬂl o o K v
° mummmmﬁmuwugmwiummnummummmmum%

P.C.mm 0
ppm 12
=3
L+
H.obs 123°45'53.5"
V.obs 89°58'59.5"
S.Dist 12341234
1 REC M.DISP  CNFG READS

msmaudastany Sokkia Total Station (ae)

* ludruaasnistiuineuilu REC wansfann

Job

Instrument

Configure reading

Tolerances

Units

Date and time

Job deletion )
SURV COGO ROAD

90



* An9a519 Job Tesaannan

msas1eJob

I
o o

A9A9NAN

Select job

Brush Creek
Desoto Plant
Olathe North
Lenexa Topo
Shawnee HS

NEW STAT

CTRL PGDN

msasJob @)

* nsnmus Job luin New & lunsiiunndeyauanssenin

Job

SF.

Point Id
Record elev
Atmos crm

C and R cmm

Create Job

<No Text>
1.00000000
Numberic(4)
Yes
No
No ¥
A

Sea level cn
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e Hag59 Job udinsssemrasiian 1 luenusinuazaning

4w
Reoulasinge

¥ o A A
NITAIAUATOIND

12 |

Instrument Setup
Instrument Manual
EDM desc
SET2030R
EDM S/N 123456
V. obs Zenith

Orient Azimuth

e [auluradn12a1u 1 FAANIAAINITDNIUUA LAFININ

9
NITANATINIIOTUY

Configure Reading Meas mode Fine
Reflector type Sheet Meas repeat No
P.C. mm 0 Code list active Yes
Auto pt num 1000 Info Blocks 0
Topo view stored Obs Code Field On? No
Combine F1 / F2 No Recip Calc Prompted
#dist rdgs 1 ¥
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msmuuaa Tolerance

* a1 Tolerance WunisnivuanaFEauEanaANNRIANAT Al

o dld a 1 ¢=4I o
NITIANHAUIALNUNITINNTUUA

Tol H. obs 0°00'30" Dist resolution i
Tol V. obs 0°00'30" 0.01
EDM tol (mm) 5
EDM tol (ppm) 3
Angle resolution
17
Dist resolution 4
N
2 :
masaen1 Units
* nmsnmummeresrftiauazBunaseluanw
Angle Degrees Sta......ing 10+00 T
Dist Meters Decimals Shown 3
Presure mmHg Zero azimuth North
Temp Celsius
Coord N-E-Elev
Other grades %
Sideslope grade B
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9
NITANATIU - 1A

* Tulaqiiwuiuazinailudieyanainnsoussq Eiduds s

Date format DDMMYY
Date 02.May.96
Time 08:50:50

Time out 5
Time stamp 10

msisudua Topography

* ludauans SURV ussqlilsunsu topography

Topography
Traverse adjustment
Resection

Set collection

Set review

Building face survey

Collimation 1

FUNC COGO ROAD
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misuduay Topography (e)

e nsnnuRuiisunsy topography dmdinunssatiuazeu
Wiueazfen  wihaaidesdiusanin

Take BS reading
Stn 0001
BS pt 0084
Topo
H. obs <Null>
V. obs <Null>
1 READ OFS ANGLE CNEG

¥ ] Y
NIIFNANYAANNAD

o ynsnlasunineeaqesindesluwnud  lsunsnazianishum
LD LAAIANNTATBIAR NI ILATN AL T

Stn 0001 Cd <No text>
North 1000.000

East 1000.000

Elev 100.000

Theo ht 5.200

Presure 299

Temperature 59.00

N A
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16/03/58

tﬂl o 1 3// 1% % o % a a
® LNanIIURN WAUIRAFNINABILATIVNIINITAINEIN Annelnanistiay

Aunileqm BS

MIMUUANFANIID19D 4

Confirm orientation

Stn 0001
BSpt L

MIMUUANANIIO19D9 (71D)

* NEVAMIIUAIUMNENEY  duFueubusiunluideyalaae

T Job anflusasniruafianieinedeeinudanisasinglaasinauiis

Cd
To pt
From

Azimuth

Key in azimuth

BS Pt
0002 North
0001 East

0°00'00" Elev
cd
N

Key in Coords

0002
2000.000
2000.000

150.000
BS
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Msseingaseos BS

a

* MINAIFIAMIANNENNEIFARINNI9T9TRqAEneEe BS Aanan

Take BS reading
Stn 0001
BS pt 0002
Topo
H. obs <Null=
V. obs <Null>
1 READ OFS ANGLE CNFG

msuaastoyasia BS

* dayaiain BS navdinisauuanssinin ufiladieya

% 4 b4 % o o KX 9 o o
LLQ@@@NTVIQTW]@QLL@QVI’mWﬁ“LIuV]ﬂ‘lI@?;IJ@NQﬂ A

Code

< No text >...
Pt 1000
Target ht <Null>
H. obs <Null>
V. obs <Null>
S. Dist <Null>

READ OFS ANGLE CNFG A
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M359399A59IAD U

* ANNSTURAFINABINNINITENBINANIUAY A1NITONINFFTA]

q q

o o

Sefadulaunns Take reading ldliiten

Take reading

Stn 0001
BS pt 0002
Topo

H. obs <Null>
V. obs <Null>

1 READ OFS ANGLE CNFG

° 1 A A = = & Y
fnTV]'NTUG’]E)LL!@Q!?JﬂﬂJﬂTﬂ‘]JﬁﬂUﬁ!ﬂ@Qﬂa@\’l

v
o

AALNIMNUFaLHENAUAINNNTI AU LA I ARINE B

Tdunneiaaqagnede BS deindusumisniedly Job Tlsunsuazvinnig
wasudusuiu Azimuth anariianiedls Job finana (ldinu
n1s Key in azimuth)

599nqn BS uaniuiindesys

[

Fa3nqnlafifieennanuan L

fineqesiandas wazieuludneuzmuhnaiunARninslaauqass
hEN
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v 9

mavvestoyalumstunnuNIToY

* Create job

e Station setup (N, Ey, Z;)

* BS orientation setup (Azimuth)
* BSreading (S, V,H) 2 Fland F2
* FSreading (S, V, H) 2 Fland F2
* Move instrument to FS

* Station setup (N, Ey, Z)

* BS orientation setup (Azimuth)
* BSreading (S,V, H) 2 Fland F2
* FSreading (S, V,H) 2 Fland F2

megdoyasevinnson (FBK)

NEZ 1 50000.0000 50000.0000 100.0000 "PEG"
STN 11.570 "PEG"

PRISM 1.330

AZ 12 300.00000

BS 2300.00090

F1 VA 2 300.00000 63.093 89.53210 "PEG"
PRISM 1.540

F1 VA 303 320.16190 90.228 89.53130 "PEG"
STN 303 1.538 "PEG"

PRISM 1.570

BS 1140.18270

F1VA1140.1614090.226 90.07170 "PEG"
PRISM 1.460

F1 VA 304 329.23390 125.013 89.09170 "PEG"
STN 304 1.458 "PEG"

PRISM 1.538

BS 303 149.23440

F1 VA 303 149.23350 125.014 90.50440 "PEG"
PRISM 1.445

F1 VA 305 193.12050 86.713 89.47270 "PEG"

STN 305 1.443 "PEG"

PRISM 1.458

BS 304 13.12080

F1 VA 304 13.12060 86.716 90.12540
"PEG"

PRISM 1.485

F1 VA 306 190.51120 110.911 90.23330
"PEG"

STN 306 1.485 "PEG"

PRISM 1.443

BS 305 10.51050

F1 VA 305 10.51120 110.914 89.36090
"PEG"

PRISM 1.450

F1 VA 307 147.12030 120.47090.33230
"PEG"
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aegdoyaivinieaziden (FBK)

11 P.C. mm Applied: -30.000

NEZ 406 50019.7388 50233.2667 99.6890

STN 406 1.443

PRISM 1.521

AZ 406 407 266.29000

BS 407 266.29050

F1 VA 407 266.29050 150.574 89.55170 "PEG"
PRISM 1.500

BEGIN

F1 VA 40001 200.51570 29.769 89.35130 "STPOND"
F1 VA 40002 201.03120 26.316 89.30280 "POND"
F1 VA 40003 201.58490 22.690 88.51260 "POND"
F1 VA 40004 202.19500 19.417 89.40330 "POND"
F1 VA 40005 202.47260 15.974 89.55060 "POND"
F1 VA 40006 205.32410 12.172 89.52240 "POND"
F1 VA 40009 212.56300 7.860 89.00210 "POND"
F1 VA 40010 228.57160 3.833 90.22250 "POND"
F1 VA 40011 327.57210 2.371 91.21450 "POND"
F1 VA 40012 6.22150 7.300 91.02000 "POND"

F1 VA 40013 7.10550 10.694 90.30070 "POND"
F1VA 40014 8.21260 15.711 90.17170 "POND"
F1 VA 40015 8.38470 22.715 90.05000 "POND"
F1 VA 40017 13.06390 35.987 90.08210 "POND"
F1 VA 40018 13.14420 40.719 89.55400 "POND"
F1 VA 40019 12.57450 44.657 89.59060 "POND"
F1 VA 40021 13.57300 49.321 90.08380 "POND"
F1 VA 40022 14.41150 53.115 89.32040
"ENDPOND"

END

Summary

Planning Stage

N o y A v o a9
® PWANTOUNANTIUSINUNARINIT, LATAIND, LAZARNTIUUANLNEIUBN

AUAYINYNABINIIATLYL

* onauauuaziuuazluuunseuan el asdenivue

* pagauglnInliiATasile

Site visit Auludeanilu
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Summary

Field Operation

H&YV control establishment and adjustment

Topographic detail

Land parcel and other

Field data processing and map drawing
Map checking

Summary

Construction Stage

 Calculation a setting out (S-O) point
Checking location and coordinates of object
Field setting out

Improvement position

Collect the deviation of setting out point

Report a data of setting out point and
deviation
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Summary

Final operation

As build field measurement
Drawing As-build map
Preparation of final report

Crate a final report (H&V control, Adjustment
report, Topographic map, S-O data, S-O
deviation, As build map)

FOFNDIN - AN

N199AN199AWIUNIN°) @ At Tugutieys

ﬁLLHﬂLLE‘SﬁEﬁ’DE PHILULAT LAY TUE
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