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PREFACE

Human beings want to know the location of the place where they are, whether it is on land or at sea, and to
reach to another place from the shortest distance or through certain stops. They also want to maintain its

dominance over the land in order to meet the basic needs required to survive, such as housing, food needs.

In addition to all these, the determination of property boundaries for the regulation of social relations and
taxation studies have increased the need for maps. The use and presentation of maps from the past to the
present have changed and improved. When the old records are examined, it is seen that the land tax system
based on land surface and net income was established in 5000 BC in Egypt, and maps were made to
eliminate the disputes arising from the floodings of the Nile. One of the oldest documents in the world was
drawn on a tablet in 4000 BC. This tablet was found in the deserts of Arabia. Besides, the oldest known

world map in history was made by Piri Reis in 1513.

Production of all these maps is possible with making measurements from the field, making calculations and
drawing. The methods vary according to the tools used in these process steps.

In the past, measurements were done with simple measuring instruments such as steel tapes, plumb, poles
and prism. Calculations were manually using the measurement by using rulers, squares and compasses. At
first lead pencils and then inking were used for the production of large-scale maps of small areas with a lot

of labour and in a long time.

With the advancements in technology, digital instruments have been produced that can measure more
quickly, precisely and easily. The theodolites were replaced by electronic tacheometers, GNSS receivers;
dumpy levels were replaced by compensated (automatic) levels, digital and laser levels. With the help of
software in computers, calculations and maps can be made by spending less time. Both two-dimensional
and three-dimensional maps of the terrain can be produced with map plotters. In fact, today, the use of
Unmanned Aerial Vehicles (UAV) and LIDAR system is popular and the maps containing positional and
height information of large areas can be obtained in a much shorter time with high precision. With the
development of artificial intelligence and space / satellite techniques in the near future, it is inevitable to

model the earth's surface with the desired accuracy.

Since the beginning of the first surveying works conducted in Turkey, one of the main lectures in
Geomatics Engineering Departments has been "Surveying (Topography)", which has been discussed by
many professors and published as a book. In this book, we aim to support our mapping processes with
current measurement and information content by prioritizing operations with both simple and electronic

measurement instruments and modern measuring systems.

In order to facilitate the understanding of freshmen and amateurs, this book was supported with abundant
examples and solutions in order to introduce the basic measurement instruments, methods and calculations
with as much clear and detailed explanation as possible, with examples and pictures from colourful and
contemporary life. By introducing the latest technological instruments, mapping operations such as digital

leveling, leveling with GNSS, traverse calculation with GNSS, and tacheometry are described.
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In addition, since the Large Scale Map and Map Information Regulation (BOHHBUY) (numbered 30460)
was published in the Official Gazette on 26.06.2018, this book has been prepared by considering the error

limits for measurement methods, calculations and controls in the regulation.

While preparing the book, the cadastral law, development law and especially professional legislation such
as BOHHBUY, professional books named as “Surveying Information, Topography and Land Surveying,
Surveying Engineering, Introduction to Surveying”, and the lecture notes prepared by our instructors at
universities; brochures of companies producing measuring instruments; domestic and foreign internet
resources were used. We owe thanks to all the authors for whom we have benefited from their sources and
for their efforts. In addition, we would like to thank to Assoc. Prof. Dr. Ismail SANLIOGLU, who
contributed to the preparation of the book, and Asst. Prof. Dr. Ali ULVI, Inst. Atilla KARABACAK, Eng.
Engin KANUN, who have drawn two and three-dimensional figures in this book, and Res. Asst. Mehmet
Ozgiir CELIK, Res. Asst. Aydin ALPTEKIN, Inst.Yusuf DOGAN, Eng. Melike OGUZ, Eng. Seda Nur
Gamze HAMAL, Eng. Hatice Gizem GUMUS DEMIRTAS, for their efforts, patience and dedication and

also to our colleagues who share their knowledge and suggestions for the book.

We sincerely hope that this book will be beneficial to our colleagues and students, especially for Geomatics
Engineering Department which have a curriculum in English language, as the first faculty members of the
Geomatics Engineering Department of Mersin University, which was founded in 2015 and started its
academic life in the 2019-2020 academic year. In addition, we will be happy with your contributions to
make this book in a better condition by conveying your theoretical and technical opinions and suggestions

to us.

Murat YAKAR
Litfiye KUSAK

Fatma BUNYAN UNEL
Muzaffer Can IBAN



ABBREVIATIONS

3D
A/D

ALS

BC

BFFB
BOHHBUY
CAD

CCD
CMZ
CORS

CcP

ED50
EGM

EIA
ETRF
FKP
GALILEO
GCP

GIS
GLONASS
GNSS
GPS
GRS67
GRS80
GSD

GSM
HGM
HOP
ICAO
IERS
IMU
IRNSS
ITRF96
KGM
LIDAR
MAC

: Three-Dimensional

: Analogue/Digital

: Airborne Lidar System

: Before Christ

. Backsight-Foresight-Foresight-Backsight

: The Regulation for the Production of Large-Scale Maps and Mapping Information
: Computer Aided Design (Bilgisayar Destekli Tasarim)

: Charged-Coupled Device

: Central Meridian Zone

: Continuously Operating Reference Station (Siirekli Calisan Referans Istasyonu)
: Control Point

: European Datum-1950

: The Earth Gravitational Model

: Environmental Impact Assessment

: European Terrestrial Reference Frame

: Flachen Korrectur Parameter

: European Union's Global Satellite Navigation System

: Ground Control Point

: Geographical Information Systems

: Global NAvigation Satellite System

: Global Navigation Satellite Systems (Kiiresel Navigasyon Uydu Sistemleri)
: Global Positioning System (Kiiresel Konum Belirleme Sistemi)

: Jeodezik Referans Sistemi 1967 (Geodetic Reference System 1967)
: Geodetic Reference System 1980 (Jeodezik Referans Sistemi 1980)
: Ground Sampling Distance

: The Global System for Mobile Communications

: Turkish General Directorate of Maps

: Height of Observation Plane

: International Civil Aviation Organisation

: The International Earth Rotation and Reference Systems Service

: Inertial Measurement Unit

: Indian Regional Navigation Satellite System

1996 The International Terrestrial Reference Frame

: Turkish General Directorate of Highways
: Light Detection and Ranging
: Master Auxillary Concept
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MTH : Mean Terrain Height

NADS3 : North American Datum of 1983

NAV : Nano Air Vehicles

NAVIC : Navigation Indian Constellation

PN : Point Number

QZSS : Quasi-Zenith Satellite System

RINEX : Receiver Independent Exchange Format
RPAS : Remotely Piloted Aircraft Systems

RPH : Remotely Piloted Helicopter

RS : Reference Station

RTK : Real-Time Kinematic

SGS90 : Soviet Geodetic System of 1990

SHGM : Turkish General Directorate of Civil Aviation
TAI : Turkish Aerospace Industry

TG : Turkish Geoid

TKGM : The General Directorate of Land Registry and Cadastre of Turkey
™ : Tranverse Mercator

TTNA : Turkish Fundamental Triangulation Network
TUDS4 : Turkish National Datum 1954

TUREF . Turkish National Reference Frame
TUSAGA-AKktif : Turkish National Permanent GPS Network — Active
TUTGA : Turkish National Fundamental GPS Network
TUDKA . Turkish National Vertical Control Network
UAS : Unmanned Aircraft Systems

UAV Unmanned Aerial Vehicle

UCAR : Unmanned Combat Air Rotorcraft

UCAV : Unmanned Combat Air Vehicle

USA : United States of America

USAF : US Air Force

UTM : Universal Transverse Mercator

VRS : Virtual Referance Stations

VTUAV : Vertical Take-off UAV

WGS84 : World Geodetic System of 1984
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1. SURVEYING

Surveying can be defined as the science and state-of-art of measuring, calculating and drawing at scale to
identify the topographic structure and physical appearance of the land with its cover (Figure 1.1). The
physical appearance of land is represented by natural objects, such as forests, mountains, hills, rivers and
lakes; and built (artificial) objects like harbours, dams, bridges, roads and buildings. Entire physical
appearance consists of these details on the land.

Figure 1.1. Topographic structure of land and contour lines (Mersin University Ciftlikkoy Campus Area)

An adequate number of surveys are performed for the details on land, depending on the desired

precision and the purpose of the survey. The task of determination of positioning these details is
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SOZLUK

acgik nivelman

open leveling
acik poligon open traverse
aciklik (semt) agisi azimuth angle
afin doniistimii affine transformation
agirlik weight
alan area
alet instrument
alet sehpasi tripod
aletsel hata instrumental error
aplikasyon staking, layout
ara uzaklik

intermediate distance

arazi / arsa diizenlemeleri

land readjustment
arazi kullanim plani land use plan
asal eksen vertical axis
ayar somunu tracer arm fine adjustment
baglama yontemi chain triangulation surveys
bagli (dayali) poligon link traverse
bagli nivelman link leveling
barkotlu mira barcode rod
benzerlik doniisiimii similarity transformation
boykesit profile
boyun neck
boliinme, ifraz subdivision
biitiinlesik kiy1 alanlari plani integrated coastal areas plan
cam skala glass scale
gap diameter
cekiil plumb bob
cekiil dogrusu (dogrultusu) plumb line
celik serit metre steel tape
cember yayl1 arc
cevre diizeni plan1

environment plan

¢evre uzunlugu

perimeter
¢okgen polygon
cukur pitch
dengeleme adjustment




deniz ylizeyi yiiksekligi sea level height
destek makarasi clamp screw
detay noktasi detail point
devam tusu resume key
dijital nivo (sayisal nivo) digital level

dik ayak perpendicular foot

dik boy perpendicular line
dik ¢ikmak erecting a perpendicular line
dik inmek dropping a perpendicular line

dik koordinat yontemi

orthogonal method

dik koordinatlar

cartesian coordinates

dik ytikseklik

perpendicular height

dikdortgen

rectangle

dikdortgenler prizmasi

rectangular prism

dilim orta meridyeni

central meridian zone

dogal hata natural error
dogruluk accuracy
dolgu fill

doniisiim conversion

dortgen guadrangle
Diinya yiizeyi Earth's surface
diirbiin telescope
diirbiin tastyicisi tribrach

diisey az hareket vidasi

vertical fine motion screw

diisey daire

vertical circle

diisey dogrultu

vertical line

diisey genel (kaba)hareket vidasi

vertical clamp screw

diisey mesafe

vertical distance

diisey uzaklik

vertical distance

diizegleme vidasi

leveling foot screws

diizeltme

correction

egik mesafe

slope distance, oblique distance

egri gecirme tusu

curve rolling key

eklem mili / eklem yuvasi

pivot

ekran

display

eksen kurallari

relationships of fundamental axes

eksentrisite hatasi

eccentricity error

elektronik takeometre

electronic tacheometer

elips

ellipse

elipsoidal yiikseklik

ellipsoidal height

enkesit

cross-section




esit mesafeli

equidistant

eskenar tiggen equilateral triangle
esyiikselti egrisi contour line
fenklaj vidasi tilting screw
fenklajl1 (egim vidali) nivo tilting level

fiberglas mira

fiberglass leveling rod

fotogrametrik alim

photogrametric measurement

genlesme katsayisi

expansion coefficient

geometrik nivelman

geometric leveling

geri okuma

backsight reading

geriden kestirme

resection

goriintii netlestirme bilezigi

focusing ring

gorts engeli

obstacle

g6ze uydurma bilezigi

eyepiece adjusting ring

gbzlem noktasi

observation point

gozleme cizgileri

crosshairs

gozleme cizgileri netlestirme vidasi

eyepiece adjusting ring

gozleme ekseni line of sight
gii¢ kolu power key
hacim volume
hareket kolu tracer arm
hareket kolu vernieri arm vernier
hareket ucu tracin point
harita bashgi map title

harita mithendisi

surveying engineer

hassas nivelman

precise leveling

hassasiyet

precision

hata dagitimi

propagation of errors

hata sinir1

tolerance

hidrografik 6l¢meler hydrographical surveys
ileri okuma foresight reading
imar plani development (zoning) plan
inig landing

insansiz hava araci

unmanned aerial vehicle

invar mira invar leveling rod
iptal tusu cancellation key
istiksaf kanavasi reconnaissance sketch
iterasyon iteration
izleme kolu tracer arm
izleme mercegi tracing lens

izleme noktast

tracing point




jalon

ranging rod, pole

jalon sehpast

rod tripod

jeodezik olgmeler

geodetic surveys

jeoit ondiilasyonu

geoid undulation

jeoit yliksekligi geoid height
kaba diize¢leme coarse adjustment
kaba hata blunder
kabarcik bubble
kadastral 6l¢meler cadastral surveys
kalkis take-off

kapali nivelman

close-loop leveling

kapali poligon polygonal traverse
kare square
karelaj grid
karsilikli gbzlem reciprocal observations
kat1 solid
kazi cut
kenar uzunlugu side length
kesisim intersection
kesit nivelmant

section leveling

kirilma agist

interior angle

kisa kenar short side
kismi hata relative error
kiy1 mithendisligi coastal engineering
kisisel hata personal error
klavye keyboard
kompansatorlii (otomatik) nivo automatic levels (with compensator)
koni cone
kroki sketch
kutup kolu pole arm
kutup noktasi fixed pole

kutupsal koordinatlar

polar coordinates

kutupsal yontem

polar method

kiibaj hesab1

cubage calculation

kiiclik nokta intermediate point
kiire sphere
kiiresel spherical

kiiresel diize¢

circular bubble

kiiresel diize¢ ekseni

circular bubble axis

kiitle

mass

lazer nivo

laser level




lazer tarayici

laser scanner

lejant legend

madencilik mining
menii tusu menu key

merkezlendirme centring

mikrometreli nivo (hassas nivo)

precision level (with micrometer)

milyem

angular mil

mira

level rod

mira altligi

leveling plate (turtles)

mutlak hata absolute error
muylu eksen tilting axis
miilkiyet property
nazim imar plani zoning plan

nirengi agi

triangulation network

nirengi noktast

triangulation point

nivelman

leveling

nivelman ag1

leveling network

nivelman diizlemi

horizontal plane

nivelman noktasi leveling point
nivo level
nokta tesisi establishment of point
nokta tusu point key
okiiler - objektif telescope, objective, ocular
olasilikli hata possible error
operator operator
optik ¢ekiil optical plummet

optik eksen (gézleme ekseni)

sight axis (collimation axis)

ortalama deniz seviyesi

mean sea level

ortalama karesel hata

mean square error

ortalama okyanus yiizeyi

mean ocean surface

ortometrik yiikseklik orthometric height
Olcek scale
6leme bilgisi, topografya surveying

6l¢me ekibi

surveying staff

0l¢ii dogrultusu baseline
ol¢ii fisi chaining pin
paralaks parallax

paralelkenar

parallelogram

parsel

parcel

payanda

leveling rod bipod

peyzaj calismalari

landscape works




pilye concrete pillar
planimetre planimeter
poligon ag1 traverse point

poligon giizergahi

traverse route

poligon kenari

traverse side (line)

poligon noktasi

traverse point

prizma prism
projeksiyon projection
radyan radians

rastlantisal hata

random error

roper

reference mark

roper kanavasi

reference mark sketch

sabit diirbiinlii basit nivo dumpy level
sabit nokta benchmark
sayici diizen counting dial

sayici tabla

counting wheel

sehpa ¢arig1 boot
sehpa mandali tripod knobs
sehpa ucu spike
sehpa iist tablasi / sehpa bagligi tripod head

sifir noktasi eki hatasi

zero point error

sinir boundary
sirt ridge
S1v1 liquid
silindir cylinder
silindir tekerler cylindirical roller
silindirik diizeg plate bubble

silindirik diize¢ ekseni

plate bubble axis

silsile yontemi

repetitive method

sistematik hata

systematic (cumulative) error

stratejik plan

strategic plan

seritvari projeler

strip projects

taban uzunlugu base length
takeometri tacheometry
tambura measuring wheel
temel 6dev preliminary computation
tepe hill
tersimat marking
tersinir nivo reversible level

tespit vidasi

tripod screw

toplam

sum




topografik harita

topographic map

trigonometrik nivelman

trigonometric leveling

uygulama imar plani

implementative development plan

uzaklik

distance

uzaktan algilama

remote sensing

uzun kenar long side
uzunluk length
iicayak vidalar leveling foot screws
tiggen triangle

ticgen prizma

triangular prism

timit deger true value
vadi valley
verniyer measuring wheel vernier
yamuk trapezoid
yan nokta supplementary point
yansitict reflektor

yap1 insaati

building construction

yarigap

radius

yatay az hareket vidasi

horizontal fine motion screw

yatay daire

horizontal circle

yatay genel (kaba) hareket vidasi

horizontal clamp screw

yatay mesafe

horizontal distance

yer kontrol noktasi

ground control point

yer yiizeyi landform
yercekimi gravity
yerylizi terrain

yon direction

yiiksek dereceli noktalar

higher-order control points

yiikseklik (kot)

height

yiizey nivelmani

surface leveling




GLOSSARY

absolute error mutlak hata
accuracy dogruluk
adjustment dengeleme
affine transformation afin dontstimii
angular mil milyem
arc cember yayl1
area alan
arm vernier hareket kolu vernieri

automatic levels (with compensator)

kompansatorlii (otomatik) nivo

azimuth angle

aciklik (semt) agisi

backsight reading

geri okuma

barcode rod

barkotlu mira

base length taban uzunlugu
baseline 6l¢ii dogrultusu
benchmark sabit nokta
blunder kaba hata
boot sehpa ¢arigi
boundary sinir
bubble kabarcik

building construction

yap1 insaati

cadastral surveys

kadastral 6lgmeler

cancellation key

iptal tusu

cartesian coordinates

dik koordinatlar

central meridian zone

dilim orta meridyeni

centring merkezlendirme
chain triangulation surveys baglama yontemi
chaining pin Olcii fisi
circular bubble kiiresel diize¢

circular bubble axis

kiiresel diize¢ ekseni

clamp screw

destek makarasi

close-loop leveling

kapali nivelman

coarse adjustment

kaba diize¢leme

coastal engineering kiy1 mithendisligi
concrete pillar pilye
cone koni
contour line esylikselti egrisi
conversion doniisiim
correction diizeltme




counting dial

sayici diizen

counting wheel

sayici tabla

crosshairs

gozleme cizgileri

cross-section

enkesit

cubage calculation

kiibaj hesabi

curve rolling key

egri gecirme tusu

cut kazi
cylinder silindir
cylindirical roller silindir tekerler
detail point detay noktasi
development (zoning) plan imar plani
diameter cap
digital level dijital nivo (sayisal nivo)
direction yon
display ekran
distance uzaklik
dropping a perpendicular line dik inmek

dumpy level

sabit dirbiinlii basit nivo

Earth's surface

Diinya ylizeyi

eccentricity error

eksentrisite hatasi

electronic tacheometer

elektronik takeometre

ellipse

elips

ellipsoidal height

elipsoidal yiikseklik

environment plan

cevre diizeni plani

equidistant esit mesafeli
equilateral triangle eskenar liggen

erecting a perpendicular line dik ¢ikmak

establishment of point nokta tesisi

expansion coefficient

genlesme katsayisi

eyepiece adjusting ring

gbze uydurma bilezigi

eyepiece adjusting ring

gozleme cizgileri netlestirme vidasi

fiberglass leveling rod

fiberglas mira

fill

dolgu

fixed pole

kutup noktas1

focusing ring

goriintli netlestirme bilezigi

foresight reading

ileri okuma

geodetic surveys

jeodezik dlgmeler

geoid height

jeoit yiiksekligi

geoid undulation

jeoit ondiilasyonu

geometric leveling

geometrik nivelman

glass scale

cam skala




gravity yercekimi
grid karelaj
ground control point yer kontrol noktasi
height yiikseklik (kot)
higher-order control points yiiksek dereceli noktalar
hill tepe
horizontal circle yatay daire

horizontal clamp screw

yatay genel (kaba) hareket vidasi

horizontal distance

yatay mesafe

horizontal fine motion screw

yatay az hareket vidasi

horizontal plane

nivelman dizlemi

hydrographical surveys

hidrografik 6lgmeler

implementative development plan

uygulama imar plant

instrument

alet

instrumental error

aletsel hata

integrated coastal areas plan

biitiinlesik kiy1 alanlar1 plani

interior angle

kirilma agist

intermediate distance

ara uzaklik

intermediate point kii¢iik nokta
intersection kesisim
invar leveling rod invar mira
iteration iterasyon
keyboard klavye

land readjustment

arazi / arsa diizenlemeleri

land use plan arazi kullanim plani
landform yer yiizeyi
landing inig

landscape works

peyzaj caligmalart

laser level

lazer nivo

laser scanner

lazer tarayici

legend lejant
length uzunluk

level nivo

level rod mira
leveling nivelman

leveling foot screws

licayak vidalari

leveling foot screws

diizegleme vidasi

leveling network

nivelman ag1

leveling plate (turtles)

mira althig

leveling point

nivelman noktasi

leveling rod bipod

payanda




line of sight

gozleme ekseni

link leveling bagli nivelman
link traverse bagli (dayal1) poligon
liquid S1V1
long side uzun kenar
map title harita basligi
marking tersimat
mass kiitle

mean ocean surface

ortalama okyanus yiizeyi

mean sea level

ortalama deniz seviyesi

mean square error

ortalama karesel hata

measuring wheel tambura
measuring wheel vernier verniyer
menu key menii tusu
mining madencilik
natural error dogal hata
neck boyun
observation point g6zlem noktasi

obstacle goriis engeli
open leveling acik nivelman
open traverse acik poligon
operator operator
optical plummet optik cekiil

orthogonal method

dik koordinat yontemi

orthometric height

ortometrik yiikseklik

parallax

paralaks

parallelogram

paralelkenar

parcel parsel
perimeter ¢evre uzunlugu
perpendicular foot dik ayak
perpendicular height dik yiikseklik
perpendicular line dik boy
personal error kisisel hata

photogrametric measurement

fotogrametrik alim

pitch cukur
pivot eklem mili / eklem yuvasi
planimeter planimetre
plate bubble silindirik diizeg
plate bubble axis silindirik diize¢ ekseni
plumb bob cekiil

plumb line

c¢ekiil dogrusu (dogrultusu)




point key

nokta tusu

polar coordinates

kutupsal koordinatlar

polar method

kutupsal yontem

pole arm kutup kolu
polygon cokgen
polygonal traverse kapali poligon
possible error olasilikl hata
power key gii¢ kolu
precise leveling hassas nivelman
precision hassasiyet
precision level (with micrometer) mikrometreli nivo (hassas nivo)
preliminary computation temel 6dev
prism prizma
profile boykesit
projection projeksiyon
propagation of errors hata dagitimi
property miilkiyet
quadrangle doértgen
radians radyan
radius yarigap

random error

rastlantisal hata

ranging rod, pole

jalon

reciprocal observations

kargilikl1 gézlem

reconnaissance sketch

istiksaf kanavasi

rectangle

dikdortgen

rectangular prism

dikddrtgenler prizmasi

reference mark

roper

reference mark sketch

roper kanavasi

reflektor

yansitici

relationships of fundamental axes

eksen kurallari

relative error

kismi hata

remote sensing

uzaktan algilama

repetitive method

silsile yontemi

resection geriden kestirme
resume key devam tusu
reversible level tersinir nivo
ridge sirt
rod tripod jalon sehpast
scale Olcek
sea level height deniz yiizeyi ytiksekligi

section leveling

kesit nivelmani




short side

kisa kenar

side length

kenar uzunlugu

sight axis (collimation axis)

optik eksen (gozleme ekseni)

similarity transformation

benzerlik doniistimii

sketch kroki
slope distance, oblique distance egik mesafe
solid kati
sphere kiire
spherical kiiresel
spike sehpa ucu
square kare
staking, layout aplikasyon
steel tape celik serit metre

strategic plan

stratejik plan

strip projects

seritvari projeler

subdivision boliinme, ifraz
sum toplam
supplementary point yan nokta

surface leveling

yiizey nivelmani

surveying

Oleme bilgisi, topografya

surveying engineer

harita mithendisi

surveying staff

Olgme ekibi

systematic (cumulative) error

sistematik hata

tacheometry takeometri
take-off kalkis
telescope diirbiin
telescope, objective, ocular okiiler - objektif
terrain yerylizi
tilting axis muylu eksen
tilting level fenklajli (egim vidali) nivo
tilting screw fenklaj vidasi
tolerance hata sinir1

topographic map

topografik harita

tracer arm

hareket kolu

tracer arm

izleme kolu

tracer arm fine adjustment

ayar somunu

tracin point hareket ucu
tracing lens izleme mercegi
tracing point izleme noktas1
trapezoid yamuk
traverse point poligon ag1




traverse point

poligon noktasi

traverse route

poligon gilizergahi

traverse side (line)

poligon kenari

triangle

uggen

triangular prism

ticgen prizma

triangulation network

nirengi ag1

triangulation point

nirengi noktasi

tribrach diirbiin tastyicist
trigonometric leveling trigonometrik nivelman
tripod alet sehpast
tripod head sehpa iist tablasi / sehpa basligi

tripod knobs

sehpa mandal

tripod screw

tespit vidast

true value

iimit deger

unmanned aerial vehicle

insansiz hava araci

valley vadi
vertical axis asal eksen
vertical circle diisey daire

vertical clamp screw

diisey genel (kaba)hareket vidasi

vertical distance

diisey mesafe

vertical distance diisey uzaklik
vertical fine motion screw diisey az hareket vidasi
vertical line diisey dogrultu
volume hacim
weight agirlik

zero point error

sifir noktasi eki hatasi

zoning plan

nazim imar plani
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