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Reconstructing Bellour:

Automating the Semiotic Analysis of Film

by Richard L. Anderson and Brian C. O’Connor

Special Section

n 1981, film theorist Bertrand Augst asked (personal communication),

“Why can’t we use a computer to measure and speak of filmic structure

in the same way we can for verbal text?” Augst’s question arose in a
conversation on the difficulties for film studies that arise from the “literary
metaphor.” This is not to say there is no discourse mechanism at work in
films; it is that attempts at one-to-one correspondence between the frame
and the word or the shot and the sentence or similar impositions of the
verbal form onto the image form failed. Films are not textual documents.
Films do not have a rigidly defined grammatical structure. Images are not
words. Shots are not sentences |1, p.224]. Films are generally viewed at a
set rate of presentation and linearity. The technology used in the production
and viewing of film has changed considerably since Augst posed his
original question; however, there has been little change or advancement in
film theory as a result of better and more efficient technology [2].

The Structure of Moving Image Documents

It has been common in both film description and film analysis to use the
“shot” as the base or minimum unit. However, there is no definition of shot
that specifies any specific set of parameters for any particular attribute — no
specific number of frames or type of content. Bonitzer [3] refers to
definitions of shot as “endlessly bifurcated.” Similarly, the terms close up
(CU), medium shot (MS) and long shot (LS) are used in film production
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textbooks and film analyses; however, there is no specification of how much
frame real estate is occupied by some object or portion of object in the
frame to be a CU rather than MS, for example. For our purposes, we use the
frame and measurable attributes of the frame in order to speak specifically
and to avoid the difficulties presented by “endless bifurcation.”

The signal or the information of a film is presented in small units — frames
— that are in themselves self-contained signals. In many instances they are
even used as messages — for example, an individual frame may become a
movie poster. However, the film and other time varying signal sets such as
music and dance are signal sets of their given sort precisely because of their
temporality. We see or hear the signal set (document) as a set of changes
over time.

It could be said that one can stare at a painting or sculpture for a few
seconds or an hour from differing viewpoints, thus making the viewing a
time-varying experience of the signal set. It could probably be argued that
artists of various sorts construct signal sets that demand attention for a long
time in order to see all the intended variations in the signal set. It can even
be argued (and we have so argued) that the digital environment gives
viewers reader-like control over temporality and depth of penetration into
films. However, it remains the case that the majority of film produced for
commercial consumption assumes playback at a standard rate and linearity.

Much of what is taught in film schools and much of what has transpired
in film analysis relates to variation in the temporal aspect of the film.
Eisenstein [4] and Vertov [5] and some others spoke eloquently of time and
its relation to structure. Structural commentary from reviewers tends to be
less precise. For example, LaSalle [6] describes The Legend of Zorro as a
“130-minute adventure movie that overstays its welcome by about 80 minutes,”
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is that it is an entirely software-based process. There is no necessity for
human intervention to determine and mark what is to be considered the
“subject” or how many pixels (what percentage of the frame area) make up
some viewer-selected object. Not that these are not useful for some sorts of
analysis, but using just the color palette enables an essentially judgment-
free analytic process.

Method

Structural analysis. We converted the Bodega Bay to an AVI file and then
extracted the individual frames to 12,803 JPG image files. We generated
RGB histograms for each of the 12,803 frames using the Python Imaging
Library. A Lorenz transformation was then performed on each histogram.
We calculated a Gini coefficient for each frame to generate a scalar value
representing the color distribution of each frame. The Gini coefficient
compares a perfectly even distribution of RGB against the actual
distribution in each frame. We used the differences in Gini coefficients
between successive frames as a measure of change across frames.

Codifying Bellour’s analysis. Bellour’s analysis does not include precise
times or frame numbers to either select key frames or delineate frame sets;
however, he includes photographs of the key frames. The frame numbers for
Bellour’s key frames and frame set boundaries were selected using visual
comparison between the photographs from Bellour’s article and the
extracted frames. Frame sets were composed of all the frames between
successively identified key frames and tagged using Bellour’s numbering
convention. Bellour grouped frame sets into higher-level groups. The frame
sets were arranged into higher level groups using Bellour’s description.

Results

Due to the differences in precision between Bellour’s analysis and the
structural analysis, we believed that visual analysis would be the most
appropriate option for the task at hand. Bellour’s analysis began with shot
number 3 of the segment and continued to shot 84. Bellour includes two
groups of shots that have little bearing on his analysis of the sequence:
Melanie’s acquisition and boarding of the boat (3-12) and Melanie’s arrival

FIGURE 1. Differences in the Gini values between successive frames in the Bodega Bay sequence

at the dock following her trip and the gull strike (84a-84f). These sets do not
play into Bellour’s analysis and appear to function only to demarcate the
segment within the larger document — the entire film of The Birds.

Detection of key frames and frame sets. Figure 1 shows the absolute value
of the difference between the Gini value of a particular frame of the Bodega
Bay sequence of The Birds and the previous frame. The mean difference
between frames for all frames in the sequence is 0.003826, which is
represented on the graph by the green (lower) horizontal line. The mean
difference between frames identified as key frames by Bellour was
0.075678. The difference values fall into a bimodal distribution. The
difference values of key frames and the proceeding frame were an order of
magnitude higher than the difference values between frames that were not
identified as key frames. Figure 2 shows the Gini coefficients for each
frame broken down into individual frame sets as identified by Bellour.
Within shots, the Gini coefficients remain stable for most shots and trend in
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