
EPILOGUE 

We have now seen how various techniques of scientific cinematography have 
been applied to study the movements of life from the bacteria, the plant, and 
the laboratory animal, to the native dance ceremony, the infant play situation, 
and the patient in hospital. The cinematographic techniques have varied widely, 
from time-lapse phase contrast cinemicrography, many straightforward research 
records, and an occasional use of high-speed cinematography, to stereoscopic 
X-ray cinematography. In all of these we have discovered that only the quan-
titative use of cinematography, combined with frame-analysis, has produced the 
maximum amount of research data of which the motion picture film is inher-
ently capable. The many examples cited on the previous pages are only a frac-
tion of the actual applications of cinematography to scientific research. Many 
such uses may never have been published and have hence been forgotten and 
lost; even if they were written up, the present author cannot possibly claim 
omniscience, and important research projects may have been missed; he would 
be more than glad to hear of them. Nevertheless it may be possible to arrive at 
a general evaluation of the technique, to draw some conclusions from the mate-
rial presented, and to attempt a prediction of the future. 

To begin with, scientific cinematography is no recent invention, and there 
can be no doubt that Marey was the first to apply it to biological research: he 
introduced cinemicrography and high-speed cinematography; he inspired time-
lapse techniques, even if he did not actually use them himself for projection; and 
he cerrainly originated the quantitative evaluation of research films by frame-
analysis. The extension and compression of the time scale by a variation of 
the camera frequency has proved among the most valuable enlargements of 
human vision, limited as it is to a narrow range of velocities. Another restric-
tion, the insensitivity of the human retina to ultraviolet and infrared radiation, 
also has been overcome by the greater range of the photographic emulsion, and 
both invisible ends of the spectrum have been used to expose motion picture film 
in biological and medical research. The cine camera has also proved an excellent 
instrument for aiding another human frailty, namely that of the memory. In 
the field of behavior study, in psychology and anthropology, it is often of the 
greatest importance to remember the precise patterns of movement, their 
sequence in time and space, and their relationship to other behavior. Neither 
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the written word nor photography can record these movements with the same 
degree of accuracy or continuity as is possible with the aid of cinematography; 
here again these advantages were early appreciated and have been widely applied. 
The systematic use of the quantitative properties of scientific cinematography in 
this field awaits still wider employment, although some pioneering work has 
been noted. 

The very great versatility of scientific cinematography may have impressed 
the reader as it did the author, and yet only one-half of the story has been told 
so far. In the second volume, an equally varied picture will unfold, covering 
time-lapse cinematography of solar flares and prominences that exceed the size 
of the Earth many times and are the largest phenomena so far recorded on a 
research film. Natural phenomena on Earth, volcanic eruptions, the aurora 
borealis, eclipses, and the flow of glaciers have been filmed and analyzed. Wher-
ever man has explored the universe in search of new knowledge—in the physical 
or chemical laboratory, in polar regions, in caves, underwater, or on top of the 
highest mountain—the cine camera has been one of his research instruments. 
In the physical, geological and geographical sciences, therefore, the subjects of 
the research films are as diverse as in the biological, human, and medical sciences. 
Finally, man-made machines have been filmed for analysis as extensively as liv-
ing and other natural phenomena; high-speed cinematography in particular has 
proved of the greatest value in the many dliferent branches of engineering, 
whether civil, mechanical, electrical, chemical, aeronautical, or in the Armed 
Services, where rocket cinematography is now playing such a vital part. With 
the possible exception of photography, it is highly improbable that any other 
research technique has found such wide and such successful application as cine-
matography has in these varied branches of the sciences. 

However, the research film is by no means a panacea. Its limitations are 
serious. Its lack of immediacy will prevent the direct control of an experiment. 
Static phenomena can be far better and more cheaply recorded by means of 
photography, and if the scientist is investigating any effect of extreme lengths 
of time, for example in paleontology, then cinematography has nothing to con-
tribute. In few theoretical investigations will it be possible to produce a 
visual image which could be recorded and analyzed, although of course the 
research film itself may provide the data for such theoretical work. A limitation 
of a different kind is encountered when a completely objective record of any 
human behavior pattern is required; here the choice of camera position and the 
time of recording the subject will inevitably be influenced by the personality of 
the investigator, and although far more reliable and more permanent than his 
memory, it will to a certain extent duplicate his own viewpoint in space and 
time. The question of costs, trouble, and time spent on making a research film 
will vary from research project to research project and no general conclusion can 
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be drawn. The few adverse criticisms of the technique that have been reported 

have been faithfully included and are indeed a very minor part of the whole 

story. A favorable evaluation of the technique has been far more common. 

A few general conclusions may be submitted. As long as life continues, it 
will manifest itself as movement in one form or another, and a ceaseless inves-
tigation of the one will be an essential preliminary to a fuller understanding of 
the other. The diversity of living movements is perhaps best shown by the 
subjects of the research films that have been discussed; the versatility of scien-
tific cinematography in recording them is equally well demonstrated at the same 
time. One reason for this versatility may be found in the simplicity of the 
fundamental principles of the technique. There can be no doubt that scientific 
cinematography has provided a research instrument for the biologist, the anthro-
pologist, the psychologist, and the medical research worker that is in no respect 
inferior to the accuracy of quantitative data provided by other instruments to 
the physicist and engineer. Unfortunately it must also be concluded that rela-
tively few scientists have fully appreciated this advantage and employed it in a 
systematic manner. If the present work has contributed to a wider understand-
ing of the quantitative nature of scientific cinematography, and thus made a 
minor contribution to further and more accurate research work, one of its pri-
mary objectives will have been fulfilled. 

What then is likely to be the future of scientific cinematography? All pre-

dictions of a short-term nature are dangerous, since they might easily confound 

their author during his lifetime; whereas those dealing with a longer period are 

useless and cannot be checked, thus robbing reader and author alike of a kin-

dred pleasure. In the first place, then, and with these premonitions firmly in 

mind, a number of desirable extensions of already known possibilities may be 

stated. A far wider use of the quantitative methods of the technique is to be 

hoped for and is likely to take place as knowledge of its advantages become more 

widely spread. The establishment of research film archives is also only a ques-

tion of time, and future generations of scientists will wonder why it has taken 

more than five decades to appreciate their value. Their establishment will be 

accompanied by a far wider exchange of research films, until finally it will be 

as common to inspect films before attempting a new research project as it is now 

to read the written reports of previous work. It is still not too late to collect 

and preserve the classic work of the pioneers; in the short space of another 50 

years, research films of today will similarly be considered as pioneering work, 

and at least some scientists may like to see their present work preserved for 

future students. An equally desirable innovation is the establishment of centers 

at universities and large research institutes, where the different techniques of 

scientific cinematography can be taught, practised, and developed for the benefit 

of members of the institute and visiting scientists. Such centers would be in the 
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best traditions of academic learning and research, and at least one, that of Kuhl 
at the University of Frankfurt-am-Main, is already in existence. 

We turn now to more problematical speculations on the future of science, 
of the motion picture, and of its use in research. That scientific research itself 
will come to an end within the foreseeable future is not envisaged; on the con-
trary, if present trends are any indication, it will continue to flourish and to 
expand. Although approach and subject of investigation will change, the need 
for a versatile, simple, and quantitative research technique will remain as long 
as mankind will continue to search for new knowledge. A less stable future 
can be predicted for the motion picture, the universal medium of entertainment 
and instruction as we know it today. It is by no means unlikely that instan-
taneous methods will be used to transmit distraction and to aid the teacher, as 
television foreshadows today. However, the need for permanent recording of all 
such television programs will continue, if only because it is more economical to 
show them twice than once; similarly, for legal evidence and for a variety of 
other reasons a permanent record may always be of advantage. The motion pic-
ture may therefore retain only a secondary function, apart perhaps from its 
achieving the status of a pure visual art or remaining an amateur's hobby. A 
cinematographic industry must therefore continue to exist for a long time and 
will assure the scientist the production of his cameras, projectors, and the neces-
sary film, the indispensable equipment for scientific cinematography. Without 
such cheap and efficient manufacture it would hardly be worthwhile to make 
research films, and alternative techniques would be employed. For the for see-
able future then, as long as industrially made equipment is available, the research 
film will also flourish and contribute its share to mankind's progress. 

However, a time will inevitably come when newer and better research tech-
niques are available, combining all the advantages of scientific cinematography 
without its imperfections. All human work and effort is but of temporary nature 
and the cine camera will one day become a mere scientific curiosity, as the 
orrery or the camera obscura are today. Whether forerunners of the new tech-
niques are already in existence it is impossible to say. It should be remembered 
that both the kymograph and the odograph—an improved version of it—pre-
ceded the cine camera in the physiological laboratory, and while the one has 
continued, the other is now long forgotten. One day the cine camera may well 
share the fate of the odograph. When this has occurred, it can only be hoped 
that the research films of the twentieth century will still remain in existence, as 
evidence and testimony of the immense patience, the consummate skill, and the 
astonishing ingenuity of their makers. 


