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ABSTRACT* 

In the 70s, new universities were founded in Germany, 
including in Oldenburg (1974). In order to prepare for 
teaching and research, planners from traditional universities 
had to support these new universities. Oldenburg received 
support from scientists from the renowned ”Drittes 
Physikalisches Institut” (Göttingen), which covered 
subjects from  room acoustics to high-frequency ultrasound, 
and in 1975, Volker Mellert moved from Göttingen to a 
professorship in Oldenburg. One goal of the new university 
was practical training and research for the well-being of the 
people. Together with the planner Ulrich Radek, a unit 
”Acoustics” was founded within the Physics Department. 
This newly founded Acoustics Group started research on 
environmental noise, in particular industrial and traffic 
noise. Measurements were carried out with students on real 
objects outdoors and evaluated in the laboratory. Many 
years of research into outdoor wave propagation, and the 
perception of sound followed. Research in the broader field 
of acoustics was significantly expanded with the 
appointment of Birger Kollmeier (1992), and the Acoustics 
Group participated in Collaborative Research Centres and a 
Cluster of Excellence (2018) on Hearing Research. The 
Acoustics Group became part of the new 
”Department of Medical Physics and Acoustics”, now 
headed by Steven van de Par since 2010. 
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1. INTRODUCTION 

At the beginning of the 1970s, there were a number of new 
universities planned in Germany. In Lower Saxony, 
universities were founded in Oldenburg, Osnabrück and 
Lüneburg with the aim of enlarging the educational offer in 
the area. Traditionally, in Lower Saxony there was only one 
general university in Göttingen, and technical universities in 
Braunschweig, Clausthal and Hannover, whose range of 
subjects was later expanded. To prepare for the start-up, 
scientists were sought who, as planners, would prepare both 
the appointment of the first professorships and the subject-
related infrastructure. Staffs were often recruited from 
established universities of the Federal State, respectively. 
From the renowned "Drittes Physikalisches Institut" of the 
University of Göttingen (M.R. Schroeder), came to 
planning the subject physics Dr. F. Bader (laser physics, 
applied optics) and Dr. U. Radek (ultrasound, cavitation) 
and to establish the university computer centre Dr. B. 
Wagener. Implicitly a slight tendency for applied physics 
and signal processing was predestined. An orientation on 
laser physics and spectroscopy was achieved through the 
appointments of  Dr. J. Luther (Hannover) and Dr. K. Maier 
(Regensburg) for the first professorships in experimental 
physics. Later, the internationally renowned focus of the 
university in "renewable energy" was promoted by the work 
of Prof. Luther. 

2. STUDY PROGRAM 

When the university was founded in 1974, a so-called 
"project-oriented" study program was planned that takes up 
practical problems as early as possible in the training and 
uses them to convey the professional basics. Related to the 
fact that at this time some younger scientists became aware 
of the “Limits to Growth” (Club of Rome, 1972), planning 
in Oldenburg showed a certain orientation towards 
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“environment” and “sustainability”. University education, 
research and development should help solve problems that 
people experience in an environment that is becoming 
increasingly less livable. "Acoustics" was identified in the 
physics planning as an appropriate approach to practical 
training. Volker Mellert moved from Göttingen to 
Oldenburg in response to a corresponding professorship 
vacancy. In the 1974/75 winter term, he planned a so-called 
project with U. Radek on the subject of "Noise". The 
content of the "scientific” part of “Noise” must be 
announced for the students of the summer term - the formal 
information read (original quote translated):  
 Experimental study of the effects of noise on humans 
 Development of easy-to-use measurement methods for 

noise assessment 
 Signal analysis using electronic data processing 

systems 
 Generalization of the mathematical signal description 

in application to other physical phenomena 
A first outcome of the “Noise” project was the 
"Comparative assessment of traffic noise” [1] (in German). 
 

 

Figure 1. Section of a long-term traffic noise 
measurement in the shade of a noise barrier. Ordinate 
starting at 40 dB(A) in 5 dB steps. „Strong wind“ at 
night enhanced the immission by about 5 dB.  
(Student working group 1978). 

One requirement of the project-oriented training was 
leaving the laboratory in order to carry out relevant 
investigations outside in the environment. A current project 
that time was the construction of a bypass autobahn in 
Oldenburg (including noise barriers) in the 1970s. It made 
sense to carry out long-term measurements of the 

immission at a house near the motorway with a student 
working group, and to analyze the level reduction by the 
noise barrier (Fig. 1). Incidentally, a citizens' initiative 
"against noise" was supported by our measurements which 
led to fierce political disputes in the local newspaper, and 
provided the students with certain insights into social 
contexts. (The “project-oriented” study program should 
include social-related aspects.) 
Physically, the course of the level values showed the clear 
dependency of the sound propagation on the weather 
conditions. In the years that followed, many studies of 
sound propagation outdoors were carried out in the 
Acoustics Group, e.g. development of a powerful impulse 
sound source and measurement of sound propagation 
outdoors, modelling noise propagation from high-lying 
sources, measurements of ground impedance, sound 
scattering through turbulence [2-4]. 

3. SOUND PROPAGATION OUTDOORS  

In 1975, the university divided the growing natural sciences 
into the classical subjects of Biology, Chemistry, 
Mathematics and Physics. In physics, the working groups 
"Theory", "Laser Physics", "Spectroscopy", "Optics", 
"Didactics" and "Acoustics" were first defined, from which 
various departments later emerged. The first PhD student of 
the new Acoustics Group was W. Wilken, who 
experimentally investigated the fluctuating sound 
propagation in the atmosphere near the ground [5, 6]. The 
phenomena observed outdoors were studied in parallel in a 
model system in the laboratory by means of ultrasonic 
propagation through a thermal "phase screen" of fluctuating 
air [7].  
One problem of the new university was the lack of suitable 
laboratory space. For investigations in acoustics, a room 
with highly absorbing walls was missing. A real anechoic 
chamber could only be realized with the move into the new 
buildings of the natural sciences in 1982. Before that, 
however, it was possible to raise funds for a small acoustic 
measurement room (lower cut-off frequency 125 Hz), 
which could then be erected in a separate building (Fig. 2). 
The new big anechoic chamber (Figs. 3 & 4) was 1982 built 
within the physics department, mounted on springs for 
vibrational damping, and with a true 50 Hz cut-off 
frequency1. The background noise lies well below the 
threshold of normal hearing, which allowed for a re-
determination of the threshold in an international 
cooperation [8]. 

————————— 
1 Currently (2022), the large anechoic chamber has been renovated and 
provided with new absorption material and low-emission ventilation. 
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Figure 2. Small anechoic chamber of the Acoustic 
Group (about 1980) with R. Weber, W. Wilken, V. 
Mellert, U. Radek. 

In addition to measurements of subjective acoustic 
perception, the size of the room also allows the 
measurement of the sound radiation of a source under free-
field conditions. U. Radek developed a powerful electrical 
spark source for determining the acoustic transfer function 
of sound propagation outdoors under given "frozen" 
atmospheric conditions [9, 10]. The spark source provided a 
highly reproducible -impulse (Fig. 3). The optimization of 
the sound source could not be completed. U. Radek died in 
1991 after a short, serious illness. 

 

Figure 3. Acoustic -impulse spark source attached 
to a horn speaker. 

The experimental studies on outdoor sound propagation 
were substantially supported by the dissertation projects in 

theoretical physics of Baowen Li2 and R. Große3 [11, 12], 
and the intense theoretical research of wave propagation in 
turbulence by the visiting scientist V. E. Ostashev4 [13-15]. 
In addition, the problem can be inverted (cf. tomography): 
The acoustic measurement allows conclusions to be drawn 
about the profile of the speed of sound or the wind and 
temperature distribution as well as the structural parameters 
of the atmosphere [25-30]. 

4. IMPEDANCE 

Another important parameter that influences sound 
propagation is the impedance of the boundary, in this case 
outdoors that of the ground. The wave propagation is 
strongly influenced by the (complex) ground impedance at 
grazing incidence. In the Acoustics Group, ground 
impedance was investigated in many research projects by 
measurements outdoors and theoretically for the effective 
modelling of sound propagation as well as for determining 
properties of acoustic material [16-24].  In the general case 
of grazing wave propagation along a boundary with the 
constraint of finite impedance, the wave can be described 
by a guided "ground wave", which leads to significant 
destructive interference with the free wave. The sensitive 
dependence of this interference on the nature of the 
interface opens up interesting measurement methods for 
material properties [31]. Depending on the geometric 
arrangement of transmitter and receiver, the first minimum 
of the ground wave interference changes in the 
(experimentally measured) transfer function. With this 
finding, we have proposed an acoustic underwater 
measurement method for the detection of drowned, fluid 
pollutants, since fluid pollutants deposited on the sediment 
are often not optically (i.e. spectroscopically) identifiable 
[32-34]. The measurement method was successfully tested 
in situ in a river, but not continued after the end of the 
project funding. The "excursion" of the Acoustics Group 
underwater led, among tackling other problems in technical 
acoustics, to the founding of the spin-off itap GmbH, which 
has since developed into a renowned measuring and 
consulting center for underwater sound, e.g. in monitoring 
the emission of marine structures5. The “Noise” project led 
not only to broad investigations of wave propagation but 

————————— 
2Now: https://faculty.sustech.edu.cn/?p=170792&tagid=libw&cat=2 
&iscss=1&snapid=1&orderby=date&go=1&lang=en 
3 Now: R. Wandelt, Jade Univ. Applied Science https://www.jade-
hs.de/unsere-hochschule/fachbereiche/seefahrt-und-logistik/team/ 
professor-innen/ 
4 Now: University of Colorado Boulder:. https://www.researchgate.net 
/profile/Vladimir-Ostashev/2 
5 itap GmbH,  https://www.itap.de/en/ 
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also to numerous questions concerning the subjective 
perception of sound and vibration. 

5. PERCEPTION OF SOUND AND VIBRATION 

5.1 Graduate School Psychoacoustics 

V. Mellert’s experiences from Göttingen with subjective 
sound field recordings in head-related stereophony [35] for 
the investigation of concert hall acoustics initially led to an 
optimization of the manikin head microphone device in 
Oldenburg [36] to be used for the recording of 
environmental and industrial sound (or subjectively: noise) 
[37]. Fortunately, at the beginning of the new university in 
1974, August Schick6 was appointed to a professorship in 
psychology. Prof. Schick was interested in the perception of 
the environment by humans; he later founded the "Institute 
for the Study of Human-Environment Relationships". In 
1975/76, soon after starting the “Noise” project in physics, 
A. Schick announced the seminar "Loudness and noise 
from a general and differential psychological point of 
view"(in German)7, to which our physics students were 
sent. This was the beginning of a fruitful collaboration in 
acoustics between the subjects of physics and psychology. 
A. Schick built up an extraordinarily extensive literature 
database on psychological acoustics and organized ten 
international "Oldenburg Symposia on Psychological 
Acoustics" from 1978 to 2008, the results of which are 
documented and available in several 1000 pages8. During 
the symposia, the plan to establish a “Graduate School 
Psychoacoustics” with the claim "Auditory Signal 
Processing, Sound Evaluation and Sound Effect – 
Modelling of Basic Auditory Properties for Technical 
Applications and Clinical Use" was developed. The School 
started 1992, and has been extensively funded by the 
German Research Foundation DFG for 10 years. 
Significant personnel support in the application for the 
Graduate School Psychoacoustics was provided by the 
appointment of Dr. rer.nat, Dr. med. Birger Kollmeier, who 
had already established a strong working group on ”Hearing 
Acoustics” at the “Drittes Physikalisches Institut” in 
Göttingen. Prof. Kollmeier succeeded in "relocating" his 
research group to the University of Oldenburg. Thus, the 
competence in acoustics in Oldenburg was not only 
doubled abruptly, but also expanded to include the medical 
aspect of hearing. The physics of hearing with the 
transmission of sound from the outer ear to the 
————————— 
6 https://de.wikipedia.org/wiki/August_Schick 
7 Lautheit und Lärm aus allg. u. Diff.-psychol. Sicht 
8https://uol.de/psychologie/emeriti/august-schick#ospa 
 (section „Publikationen“) 

transformation into the neuronal representation of what is 
heard became a focus of "Medical Physics and Acoustics"9 
under the direction of B. Kollmeier. In 1996 he founded the 
"House of Hearing"10, which became an important research 
and development center for hearing-related diagnostics. 

 

Figure 4. Investigation in directional hearing with 
moving speakers on rails in the large anechoic 
chamber. 

The Graduate School Psychoacoustics can be considered 
one of the roots for later Faculty of Medicine at the 
university. In 1996, the scientists of the Graduate School, 
together with other colleagues from Biology and 
Psychology from Oldenburg and from the neighboring 
University of Bremen, founded the Collaborative Research 
Center 517 "Neurocognition" (until 2005), which became 
the essential basis for the establishment of the Faculty of 

————————— 
9 https://uol.de/en/mediphysics-acoustics 
10 https://www.hz-ol.de/en/house-of-hearing.html 
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Medicine in Oldenburg. Research in the Graduate School 
led to many doctoral theses; the results have been presented 
at international congresses and published in scientific 
journals, e.g. [38-40]. All graduates and publications are 
listed in Prof. Schick's aforementioned database. A further 
report on the Graduate School Psychoacoustics exceeds the 
given number of pages. 

5.2 Applied Psychoacoustics 

In addition to research in sound propagation, directional 
hearing and psychoacoustic parameters in connection with 
subjective loudness, technical sounds and vibrations were 
investigated in the Acoustics Group in order to characterize 
their subjective perception by suitable parameters and 
making them measurable with the help of a functional 
model, e.g. [41,42]. It is of particular interest to quantify 
how the perception of sound and vibrations contributes to 
the reduction of comfort at work, during travel or generally 
to the annoyance in the respective individual environment 
[43-45]. A significant disturbance in comfort is caused by 
structural vibrations. For the quantitative measurement of 
the frequency-dependent perception of whole-body 
vibrations, a special vibration laboratory with vibration 
shakers and sensors was set up in the Acoustics Group. 
Michael Bellmann investigated the fundamentals of 
vibration perception in his dissertation thesis [52]. 
Travel comfort is an important factor in competition, e.g. in 
air travel. This aspect was investigated in several large 
European projects in which the Acoustics Group was 
involved. Vibro-acoustics were a major issue in IDEA 
PACI [57,58], HEACE11[46-51], and in FRIENDCOPTER 
with psychoacoustic questionnaires [59,60]. We provided in 
ICE and FACE appropriate vibro-acoustic environment 
[61-63] and analyzed passengers’ perception of comfort. 
 
In the production of mechanical systems and especially in 
motor vehicles, the acoustic information content in the 
radiated sound is subjectively often used as a “condition 
monitoring”. Therefore, reproducible measurement 
procedures are useful for objectifying the auditory sensation 
[53-55]. Especially (variable) tonal components in 
predominantly broadband noise are focused in acoustic 
perception and have either an informative or annoying 
character. Technical measurement methods for "tonality" 
were investigated and expanded in Matthias Vormann's 
dissertation thesis [56]. 

————————— 
11 The Acoustic Group was project leader 

5.3 Medical Physics and Acoustics 

The physics and physiology of hearing are of great 
importance for the development of medical and technical 
aids for hearing-impaired people. On the other hand, 
research into the physiological causes of hearing loss 
provides deeper insights into neuronal signal processing. 
Compensating for the loss of hearing requires not only the 
involvement of medicine, but also the development of 
complex signal processing in appropriate electronic aids. 
Soon after 2000, the thematic breadth necessary for 
research into the sensory organ led to cooperation with the 
Hannover Medical School and the University of Hannover 
as well as to the establishment of the "Hearing Technology 
and Audiology"12 course, including joint doctorates at the 
Jade University of Applied Sciences Oldenburg (Prof. 
Matthias Blau13). In 2012, Prof. Kollmeier and his Medical 
Physics Group, together with scientists from Biology, 
Psychology, Medicine and Technology, successfully 
acquired the Cluster of Excellence "Hearing for All"14. A 
“Department Medical Physics and Acoustics”15 was formed 
2013 in the new School of Medicine and Health Science 
with the previous acoustic groups. The Department was 
expanded by eight research sections with corresponding 
professorships, laboratories and research facilities. Since 
2010, the research of the Acoustics Group has been 
continued in the “Section Acoustics” with great success by 
Prof. Steven van de Par, after Prof. Mellert retired in 2009. 
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