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DOCENTE: Prof. MAURO LO BRUTTO
PREREQUISITES Mathematical analysis, Geometry, Drawing and CAD Elements

LEARNING OUTCOMES knowledge and understanding
The  student  will  acquire  mainly  knowledge  about  topographic  survey,  error
theory,  geodesy  and  cartography.  The  course  will  be  directed  towards  the
understanding of issues relating to the most modern surveying techniques and
their application in the field of engineering infrastructures. 

Applying knowledge and understanding
The  student  will  be  able  to  use  their  knowledge  to  solve  problems concerning
the  building;  this  knowledge  is  indispensable  in  the  skills  of  the  graduate  in
Building Engineering, Innovation and Retrofitting.
The  student  will  be  able  to  evaluate  the  most  suitable  survey  methods  and  to
understand  the  possible  professional  applications  of  the  acquired  techniques.
The student will also be able to assess the accuracy and reliability of the metric
measurements.

Making judgments
The  discipline  gives  a  critical  capability  that  allows  you  to  evaluate  the
procedures and the methods necessary to develop the required works.

Communication skills
The  student  will  acquire  the  ability  to  expose  our  process  and  to  illustrate  the
methodology followed by presentations with PowerPoint, graphic tables, charts,
and graphs. Such skills could be acquired through the realization of a final work
that summarizes and describes a practical experience carried out independently
by the student.

Learning skills
The  activities  carried  out  during  the  course  and  the  different  techniques
proposed will stimulate students to acquire:
-  ability  to  update  independently  on  the  evolution  of  instrumentation  and
software for the survey
- ability to consult publications in scientific texts and journals.

ASSESSMENT METHODS The exam consists of a discussion on the topics of the course.  
The exam is aimed at ensuring the possession of the competencies and 
disciplinary knowledge provided by the course; in particular, it will evaluate the 
level of:  knowledge of course content, ability to establish connections between 
the contents of the course, use of adequate technical language, ability to use 
the notions acquired in practical cases.
The evaluation, out of thirty, will be assessed on the basis of the student level. 
The student must demonstrate elementary knowledge of the course topics to 
pass the exam and to obtain a score of not less than 18/30. 
The criteria for evaluation are as follows:
Grade: Excellent. Rating: 30-30 with distinction. Excellent knowledge of the 
topics and very good language skills. Good analytical skills. The student is able 
to use the knowledge he/she has acquired to solve problems.
Grade: Very good. Rating: 26-29. Good grasp of the topics. Sound language 
skills. The student is able to use the knowledge he/she has acquired to solve 
problems.
Grade: Good. Rating: 24-25. Basic knowledge of the main topics. Fair language 
skills with limited ability to independently use the knowledge acquired to solve 
problems.
Grade: Satisfactory 21-23. The student lacks a firm grasp but has some 
knowledge of the main topics. Satisfactory language skills. Low ability to 
independently use the knowledge acquired.
Grade: Sufficient 18-20.Minimum basic knowledge of the main topics and 
technical language. Very low ability to independently use the knowledge 
acquired.
Fail: The student does not have an acceptable knowledge of the topics.

EDUCATIONAL OBJECTIVES The course of Topographic Survey aims to provide the knowledge to plan a 
survey project, to execute it and to produce deliverables useful for geometric 
analysis of buildings, for studies on the degradation or on the constructive 
characteristics, for monitoring of buildings.

The course aims to provide students with adequate cultural and professional 
training, to survey and to represent the building.  

The main educational goal is the teaching of the project of the survey, intended 
not only as a compendium of metric operations but even more as a complex 
system of critical decisions related to finding investigation purposes.

In addition, the course is designed to make students aware of the possibilities 
and limits of modern methods for the acquisition of three-dimensional geometric 
data through the knowledge of the most modern techniques currently available. 



The course of Topographic Survey has the objective to allow students the use 
and application of theoretical concepts and techniques acquired during the 
lectures in real case studies.

The training program, developed in parallel to lectures, is completed with an 
acquisition of all the basics of topographical equipment in order to get hold of 
modern methodological approaches.

TEACHING METHODS Lectures, Practice, Laboratory

SUGGESTED BIBLIOGRAPHY R. Barzaghi, L. Pinto, D. Pagliari. Elementi di topografia e trattamento delle 
osservazioni. Seconda edizione. CittaStudi Edizioni, 2018. ISBN: 
9788825174250
A. Manzino. Quaderni di topografia. Geodesia, cartografia, trattamento delle 
misure. vol.1. Editore Levrotto & Bella, 2017. ISBN: 8882181944
A. Manzino. Quaderni di topografia. Strumenti e metodi di misura. vol.2. Editore 
Levrotto & Bella, 2019. ISBN: 8882182029 
A. Riggio, R. Carlucci. Topografia di base. Fondamentali della geomatica per la 
misura e la rappresentazione del territorio. EPC editore, 2015. ISBN: 
978-88-6310-579-7
R. Cannarozzo, L. Cucchiarini, W. Meschieri. Misure Rilievo Progetto per 
Costruzioni, Ambiente e Territorio. Vol. 2, Quinta edizione, Zanichelli Editore, 
2017. ISBN: 9788808520906
R. Cannarozzo, L. Cucchiarini, W. Meschieri. Misure Rilievo Progetto per 
Costruzioni, Ambiente e Territorio. Vol. 3, Quinta edizione, Zanichelli Editore, 
2017. ISBN: 9788808468178
A. Cina. Dal GPS al GNSS (Global Navigation Satellite System). Per la 
Geomatica. Editore Celid, 2014. ISBN: 9788867890200
F. Sansò, B. Betti, A. Albertella. Positioning. Posizionamento classico e 
satellitare. CittaStudi Edizioni, 2019. ISBN: 8825174306
F. Migliaccio, D. Carrion. Sistemi Informativi Territoriali. Principi e applicazioni. 
Seconda edizione. UTET Università, 2016. ISBN:
9788860084750

SYLLABUS
Hrs Frontal teaching

4 Classification of measurement errors. Precision and Accuracy. Statistical parameters and methods of the 
theory of errors.

4 Definition of measurement. Statistical treatment of measurement errors (Theory of errors)

5 Topographic survey. Topographic instruments and measurement operations (angles, distances and height 
differences)

5 Topographic survey. Planimetric topographic survey methods (traverse, topographic networks)

5 Topographic survey. Topographic survey methods for the height (Levelling)

5 Topographic survey. Topographic computations and traverse adjustment.

6 General elements of geodesy. Reference surfaces (Geoid and ellipsoid). Definition of geodetic datum

7 GNSS (Global Navigation Satellite System): the structure of the system and its use. The GPS system. Static, 
RTK and NRTK survey.

2 Photogrammetric survey. Elements of analytical photogrammetry.

6 Cartography. Topographic map classifications. Cartographic projections and representations. Geodetic 
cartographic systems.

Hrs Practice
2 Practice in Theory of errors

6 Basic procedures for topographic survey with the total station.

4 GNSS survey

Hrs Workshops
2 Applications of the theory of errors in surveying.

6 Processing of topographic data.

6 Topographic survey of a traverse line.

4 GNSS survey. Data processing.

2 Laboratory of cartography
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