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Title Code Local Credit ECTS Lecture 
(hour/week)

Practical 
(hour/week)

Laboratory 
(hour/week)

Topography HRT3351 3 4 3 0 0

Course Objectives

The aim of this course, gains required skills of 

basic of surveying techniques, mathematical 

definitions using for large scale map production.

Prof. Dr. Burak AKPINAR

http://www.avesis.yildiz.edu.tr/bakpinar

bakpinar@yildiz.edu.tr 
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Week Subject

1 Introduction to Topography

2 Measurement Units and Sources of Measurement Errors

3 Types of Errors

4 Coordinate Systems and Map Projections

5 Geodetic Network Points and Distance Measurements

6 Direction Measurements

7 Traverse Computations

8 Height Measurements

9 Midterm exam 1

10 Area and Volume Computations

11 Field work

12 Field work

13 Geographic Information System, GIS

14 Midterm exam 2

15 GNSS Global Positioning Systems

16 Final exam
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Week-8

Height Measurements
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Height
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Height

Geoid

P

N

Plumb Line

H
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Levels

Automatic Levels
Old Levels

Laser LevelsDigital Levels
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Automatic Levels
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Digital Levels

Screen

Barcode Level Rod
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Laser Levels

Accuracy: 1.5mm-3.0 mm /30m
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Laser Levels
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Laser Levels
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Differantial Levelling

Height is defined as the vertical distance between the point and the reference 

surface along plumb line.

Differential levelling is the measurement procedure for determining the height 

differences between points.

Levelling 

Rod

Levelling 

Rod

h = HB – HA = backsight-foresight = b-i

h = b-i

b

i

Level
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Differantial Levelling

HAB

Level

B

A

HAB=Backsight-Foresight=2.362-1.085=1.277m

Rod

Backsight

b

b=2.362m

Rod

Foresight

f

f=1.085 m
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Differantial Levelling

2.334m 3.049m

2.765 m 3.123 m
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Differantial Levelling

H = Hi =  b-  f

G3
RS A

RSB

h1

h2

G2
h3

hi

H

HRSB = HRSA +H

G1

SA

MÜST

MORTA

MALT

1.421

1.50

1.34

SA

SA=16 m
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Differantial Levelling
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Differantial Levelling

Open Levelling
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Differantial Levelling

Closed-Link Levelling

G3
RS A

RSB

h1

h2

G2
h3

hi

H

G1

SA
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Differantial Levelling

Closed-Link Levelling Computation
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Differantial Levelling

Closed-Link Levelling Computation
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Backsight (m) Foresight (m)

[b] [f]

[b] [f]

Misclosure error

Tolerance
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