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Abstract 
Teaching practical skills for work in field during academic lessons for students of geodesy and 
cartography and students of archaeology is crucial to prepare young students of the profession to 
participate in apprenticeships, professional realizations excavations and carry out their geodetic 
services. Another aspect of teaching of future archaeologists and surveyors working with them, is the 
ability to mutual understanding between people working in different science disciplines. 

For archaeologists, it is important to know the structure and function of everyday objects discovered 
during archaeological expedition. For surveyors it is very important to understand the purpose of 
archaeological documentation and what elements it should consists. On the other hand, the 
archaeologists need to know what geometric features should be measured to create archaeological 
documentation as complete as possible. In this way, through dialogue, archaeologists determine 
needed geometrical characteristics, while surveyors can suggest a way of obtaining them. 

Conventional study program provides very little time for the implementation of the previously 
mentioned tasks. Discussing specialized geodetic measurements made during archaeological 
research in the teaching process for future surveyors is completely ignored. On the other hand, future 
archaeologists are not well familiarized with modern geodetic measurement methods that can be used 
in their researches. 

Contribution to the development of students' interests with new ranges of knowledge and technologies 
was the implementation of a program funded by the Innovation Fund Teaching University of Gdansk 
"Glassworks in Pomerania region, crafts and industry". Thanks to the cooperation with the Department 
of Geodesy, Faculty of Civil and Environmental Engineering, Gdansk University of Technology, 
archaeology students of University of Gdansk and students of geodesy from Gdansk University of 
Technology expanded their practical skills and information about performing survey works on 
archaeological sites, the basics of using GPS equipment and learn about digitization in NanoCad 
software. At the same time, students widen their knowledge by participating in a series of events and 
workshops discussing the possibilities of interpretation and identification of the phenomena associated 
with glassworks. 
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1 INTRODUCTION 
In the last days of April 2015 students of Geodesy and Cartography from Department of Civil and 
Environmental Engineering, Gdansk University of Technology, together with the students of the 
archaeology at the University of Gdansk took part in a joint venture documentary. As part of the 
performed works, field workshops were done. During this workshops the remains documentation of an 
industrial furnace was prepared. Workshops were performed in the Szklana Huta, municipality 
Choczewo. Also demonstration of the use of modern measuring techniques in archaeology were 
conducted. Cooperation took place with the participation of lecturers of both student groups, who 
coordinated the work carried out, serving help if it was needed. 

Trip was financed from the Fund for Innovation Teaching University of Gdansk: Glassworks in 
Pomerania region- the craft and industry, the number of financing FID UG 500-H220-S650-14-R4. 
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2 LOCALISATION 
Within the project "Glassworks in Pomerania region – the crafts and industry", April 24, 2015, 
members of the archaeology students of the University of Gdansk and students of Geodesy and 
Cartography, Department of Civil and Environmental Engineering, Gdansk University of Technology, 
participated in the practical field work. Classes took place in the village of Szklana Huta. Described 
village is located in the Pomeranian province, Wejherowo county in the north - eastern part of the 
municipality Choczewo. Due to the geography of area, village is located within the Kashubian Coast, 
2.5 km from the coastline of the Baltic Sea. (Fig. 1). 

 
Figure 1. Location (red dot) of performed course. 

3 AIM OF THE COURSE 
One of the aspects of the project was the use of innovative teaching methods in order to broaden 
knowledge on the topic of study. During the workshops two groups of students enrolled in two 
completely different areas of expertise worked together. During the work in groups, learning how to 
efficiently communicate on the common ground was very important. Archaeology students were given 
the task to present the needs in the field of geodetic field measurements, while the students of 
geodesy and cartography had to present a possible form of realization of their task and to achieve 
defined goals. The pointed element of conducted project enabled the development of a common 
communication channel allowing for unambiguous and clearly defined cooperation between the two 
groups. 

3.1 Tasks performed by students of archaeology 
Before performance of a task, archaeology students of the Institute of Archaeology and Ethnology of 
the University of Gdansk, in the care of leading the project, began to collect information on the 
archaeological site No. 6, Szklana Huta, Lubiatowo. Some information are held in the Pomeranian 
Voivodeship Heritage Preservation Office in Gdansk and in the Gdansk Academy of Sciences Library. 
Studies of written sources were one of the elements implemented educational path. The obtained 
materials did not contain data on the presence of residues of furnaces on the test site (Fig. 2). Based 
on the documents it was not possible to indicate the exact location of the glassworks. 
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Figure 2. Post localisation in documentation of the Office of the Pomeranian Regional Conservator,  

ed. Z. Ratajczak, 1992. 

The next stage of performed task was to work with finds. The aim of this part of action was to 
familiarize students by the teacher with the types of items connected with glassworks. This part of the 
action was carried out using a multimedia presentation and individual students work with finds. As a 
result, students were prepared to recognize objects related to glasswork while fieldworks, which at a 
later stage helped determine the range of site and locate furnaces (Fig. 3). 

 
Figure 3. The archaeological site Szklana Huta, fragments of lumps of raw glass, fot. J. Dąbal. 
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Another part of the task was building an interdisciplinary dialogue between students of archaeology 
and students of geodesy and cartography in order to prepare the documentation of the archaeological 
site. This stage was divided into field works and office works. Field works of archaeology students 
were focused on identification of finds associated with glassworks and indicating their location in order 
to take measurements. Archaeology students actively participated in measurements performed by the 
students of geodesy and cartography under the care of Department of Geodesy employees (Fig. 4). 
Thanks to this experience archaeology students had acquired basic skills in handling of GNSS 
receiver. Acquired measurements allowed to determine the area of sources dispersion within which 
the remains of two furnaces were located. 

   
Figure 4. Szklana Huta, students of archeology of University of Gdansk during the learning how to use the 

GNSS receiver, fot. J. Dąbal. 

Before performing photogrammetric documentation of one of the furnaces, students of both 
Universities cleaned the remains of furnace, and performed its photographic and descriptive 
documentation (Fig. 5). Further action of archaeology students rely on hearing the use instruction of 
Leica TPS 1200 total station and assisting during the measurements. 

 
Figure 5. Example of archaeological photographic documentation of furnace, fot. J. Dąbal. 

Further researches were taken in the university offices. Students of archaeology cleaned finds and 
performed their inventory. Also they took part in workshops conducted by employees of the 

7694



Department of Geodesy of the Gdansk University of Technology involving the development of 
documentation in NanoCAD software. This resulted in sites plans and finds extent. 

3.2 Tasks performed by students of geodesy 
After the indication, by students of archaeology, extent necessary to carry out work, the students of 
geodesy and cartography with the participation of the Department of Geodesy (Gdansk University of 
Technology) employees carried out the task. The result of the work would be 3D model of furnace 
remains. To achieve this goal, it was decided to use photogrammetric method, allowing for the free 
registration of measurement data. To properly locate remains of furnace it was necessary to measure 
points in coordinate system valid for Poland. 

The simplest method of measurement in undeveloped areas is method based on GNSS systems. 
However, due to the fact that the survey site was located in a dense forest, it prevented direct 
application of GNSS receiver near archaeological site. 

After a brief consultation with teachers, students of geodesy and cartography decided to set base 
points for measurements approximately 100 m from the border of trees and about 200 meters from the 
place of execution of photogrammetric measurements. Students set 3 points measured by GNSS 
receiver (Leica System 1200), RTK method with amends taken by GPRS modem from Smartnet 
network. 

Base points allowed to transfer the coordinate system to archaeological site where photogrammetric 
measurements were performed. In order to control the relative positions of the base points, relative 
position of base points were checked by Leica TPS 1200 total station. After verification of the 
correctness of base points, students began to transfer points to archaeological site with remains of 
furnace. For this purpose, based on angular – linear relation method using total station, coordinates of 
new base points near archaeological site were calculated. New base points were marked by wooden 
stake. This enabled to conduct further survey work in the field of archaeological research, 
measurements and perform orthophotography in valid coordinate system. While survey works, 
students of archaeology actively took part in measurements being able to observe and comment 
methodology of conducted geodetic measurements. 

The next stage were photogrammetric measurements. For this purpose, the students planned and 
perform distribution of photopoints. That points were measured using total station. At this stage, 
archaeology students actively participated doing some of measurements. After total station 
measurement, photos of furnace remains were taken (Fig. 6). 

 
Figure 6. Set the position of total stations by students of geodesy and cartography  

after distribution of photopoints. 
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After completion of field work and return to universities, acquired data were developed. Work were 
performed in groups. At first stage, students analysed collected in field materials (photos) in terms of 
their suitability for further use. After that, based on photographs and measured photopoints, students 
developed a model of furnace remains using Agisoft Photoscan (trial version) software (Fig. 7). 

  
Figure 7. View of furnace remains 3D model. 

The results were satisfactory, average difference between the measured coordinates in the field, and 
points from model was 1.5 cm. On the basis of generated model, after consultation with students of 
archaeology, students of geodesy prepared materials for further archaeological analysis. It was a 
orthophotoview of furnace remains (Fig. 8), which was imported into NanoCAD including national 
coordinate system. It was used to carry out further analysis. 

 
Figure 8. Orthophotoview of furnace remains imported into NanoCAD software. 

4 SUMMARY 
As a result of the implementation of one of the tasks of the project "Glassworks in Pomerania region - 
the craft and industry", it was possible to use innovative teaching methods in order to broaden 
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knowledge on the topic of study. At the same time students of archaeology and students of geodesy 
had opportunity to engage in dialogue, which practical effect was a documentation of archaeological 
site No. 6, Szklana Huta, Lubiatowo. 

Two groups of students educated in completely different directions, who worked together and after 
graduation can meet in real working conditions, will enable easier understanding of mutual 
expectations. The interaction and mutual observing the work of archaeologists and surveyors changed 
the perception of the activity and helped to understand the specific nature of work of each group. An 
additional advantage was also possibility to work in real, not laboratory environment. When reviewing 
the literature, for example (Benavides López J. A. et al, J De Reu J. et al, Steel C. et al, Barazzetti L. 
et al, Dellepiane M. et al, Przyborski M. et al) students will read about new, but also used by them 
measurement solutions. Field work also learned ability to rapid solve problems appearing while work. 

The cooperation between archaeology students and geodesy and cartography students aimed on 
knowing each other way of work increase their experience, pointing conditions they might face in the 
future by participating in joint research projects. 

Students of archaeology during workshops, lectures, studio work with sources and learning practical 
skills in the field met all stages of preparing documentation of archaeological sites. Some of people 
involved in the described project had opportunity to participate in other projects, eg. works in 
Wisłoujscie Fortress (Widerski T. et al, Dąbal J. et al, Daliga K. et al). 

ACKNOWLEDGEMENTS 
Task financed from the Fund for Innovation Teaching University of Gdansk, in the framework of the 
project: "Glassworks for Pomerania region – the craft and industry”, funded by the FID UG 500-H220-
S650-14-R4. 

REFERENCES 
[1] Benavides López J. A., Aranda Jiménez G., Sánchez Romero M., Alarcón García E., 

Fernández Martín S., Lozano Medina A., Esquivel Guerrero J. A., “3D modelling in archaeology: 
The application of Structure from Motion methods to the study of the megalithic necropolis of 
Panoria (Granada, Spain)”. JASREP, 10 (2016) 495-506, 2016, 
doi:10.1016/j.jasrep.2016.11.022 

[2] Barazzetti L., Binda L., Scaioni M., Taranto P., „Photogrammetric survey of complex geometries 
with low-cost software: Application to the ‘G1’ temple in Myson, Vietnam”. Journal of Cultural 
Heritage, 12 (2011) 253-262, 2011, 10.1016/j.culher.2010.12.004 

[3] Daliga K., Szczechowski B., Widerski T. „Field  measurements. Archaeological and architectural 
investigations, 2013-2014”, ed. Dąbal Joanna, Krawczyk Katarzyna, Widerski Tadeusz 
GDAŃSK: Instytut Archeologii i Etnologii Uniwersytet Gdański, Muzeum Historyczne Miasta 
Gdańska, 2015, s. 63-70. 

[4] Dąbal J., Widerski T., Daliga K., Muntowski P., „Wisłoujście Fortress, site 12. Archaeological 
and architectural investigations, 2013-2014”, ed. Dąbal Joanna, Krawczyk Katarzyna, Widerski 
Tadeusz GDAŃSK: Instytut Archeologii i Etnologii Uniwersytet Gdański, Muzeum Historyczne 
Miasta Gdańska, 2015, s. 58-62. 

[5] Dellepiane M., Dell’Unto N., Callieri M., Lindgren S., Scopigno R., “Archeological excavation 
monitoring using dense stereo matching techniques”, Journal of Cultural Heritage, 14 (2013) 
201-210. doi:10.1016/j.culher.2012.01.011, 2013 

[6] De Reu J., Plets G., Verhoeven G., De Smedt P., Bats M., Cherretté B., De Maeyer W., 
Deconynck J., Herremans D., Laloo P., Van Meirvenne M., De Clercq W., “Towards a three-
dimensional cost-effective registration of the archaeological heritage”, Journal of Archaeological 
Science, 40 (2013), 1108-1121, 2013, doi:10.1016/j.jas.2012.08.040. 

[7] Przyborski M.,Szczechowski B., Szubiak W., Szulwic J.,Widerski T., „Photogrammetric 
development of the threshold water at the dam on the Vistula river in Wloclawek from 
unmanned aerial vehicles (UAV)”, 15th International Multidisciplinary Scientific GeoConference 
SGEM 2015, www.sgem.org, SGEM2015 Conference Proceedings, ISBN 978-619-7105-36-0 / 
ISSN 1314-2704, June 18-24, 2015, Book 3 Vol. 1, 493-500 pp, At Albena. Bulgaria. 

7697



[8] Stal C., Van Liefferinge K., De Reu J., Docter R., Dierkens G., De Maeyer P., Mortier S., 
Nuttens T., Pieters T., van den Eijnde F., van de Put W., De Wulf A., “Integrating geomatics in 
archaeological research at the site of Thorikos (Greece)”, Journal of Archaeological Science, 45 
(2014), 2014 112-125. doi:10.1016/j.jas.2014.02.018. 

[9] Widerski T., Daliga K., Dąbal J., „Wisłoujście  Fortress. Architectural investigation and analysis 
(2013). Wisłoujście Fortress Gdańsk Archaeological and architectural investigations, 2013-
2014”, ed. Dąbal Joanna, Krawczyk Katarzyna, Widerski Tadeusz GDAŃSK: Instytut 
Archeologii i Etnologii Uniwersytet Gdański, Muzeum Historyczne Miasta Gdańska, 2015, s. 
119-135. 

7698




