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Message and Meaning   
 

More than a quarter century ago, film theorist Bertrand Augst asked, “Why can’t 

we use a computer to measure and speak of filmic structure in the same way we 

can for verbal text?” (Augst, 1981) We had then sophisticated means to extract 

key words from word-based texts and we had various forms of structural analysis 

at varying levels of granularity. Yet difficulties for film studies arise from the “lit-

erary metaphor.” This is not to say that there is no discourse mechanism at work 

in films, only 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 have failed. Films are not word documents. Films do not 

have a rigidly defined grammatical structure. Images are not words. Shots are not 

sentences (Pryluck, 1976), indeed “shot” is ill-defined (Bonitzer, 1977.) 

 

Precisely because filmic messages are not word messages, they provide a means 

for probing the complementary relationship between message and meaning. We 

examine here a few phases of our probing of filmic documents, and the relation-

ship between structure and meaning. We have taken the liberty of sketching the 

earlier phases and of presenting the most recent in somewhat more detail. Consid-

erations of the early phases, among other issues of document use, led to the func-

tional ontology construction as a foundation for this probing and for wider con-

cerns within the arena of messages, meanings, and uses.  

 

 

Functional Ontology Construction 
 

Functional ontology construction (FOC) is a pragmatic approach to studying prob-

lems in information science concerning the relationship between documents and 

behavior (Anderson 2006). One of the underlying principles of the FOC approach 

is the notion of a binary model of the document. Function or meaning has an 

independent but complementary relationship with the structure of the document. 

This idea is consistent with Shannon and Weaver’s information theory (1949), 

semiotic theory (Eco 1976), Wittgenstein’s “language games” (Blair 1990), 
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Skinner’s (1957) theory of verbal behavior, and Dawkins’ (1976) theory of 

memetics. Before proceeding further it is necessary to discuss the notion of 

functional ontology. 

 

The functional ontological space provides a common ontological context for be-

haviors such as information seeking or browsing and the documents that would 

satisfy the user’s needs. This concept is similar to the behavior analytic notion of 

behavioral environment. The functional ontology is the set of environmental stim-

uli and historical factors that have function for an individual at a particular point 

in time – those things that select behavior. This usage of the term ontology is clos-

er to the philosophical usage (Flew 1986) than the technical use of the term in in-

formation science.  

 

In information science, ontology describes a categorization system such as the Li-

brary of Congress system or a hierarchy of categories such as Yahoo’s web direc-

tory. This use of the term is more akin to the notion of a foundational or upper on-

tology (Smith 2003); an ontology that contains “everything that is the case” as 

Wittgenstein (1922) pursued in the Tractatus Logico-Philosophicus. We suggest 

that this is the notion of ontology at the core of much Library and Information Sci-

ence work. Wittgenstein’s (1953) later work on language games suggests that the 

relative nature of language games makes the concept of a universal ontology 

untenable. This position marked Wittgenstein’s break with the logical positivists. 

Bertrand Russell was highly critical of this position and suggested that Wittgen-

stein was “tired of serious thinking and invented a doctrine which would make 

such an activity unnecessary” (Russell 1985, 161). 

  

If one accepts Buckland and Liu (1995) and Copeland’s (1997) criticism of the 

state of thought in information science and their explanation of the problem as 

being the dominance of a positivistic philosophical orientation, then one requires 

the rejection of a positivistic ontology in favor of a functional ontology. Smith 

(2003) suggests that  

 

the project of building one single ontology, even one single top-level 

ontology, which would be at the same time non-trivial and also read-

ily adopted by a broad population of different information systems 

communities, has largely been abandoned (115). 

  

Ontology within the context of this work is simply that which exists within the en-

vironment of an individual. The functional ontology is comprised of those ele-

ments of the individual’s environment that have behavioral function. Ontology as 

traditionally used in information science emerges as a consequence of the collec-

tive instances of individual behavior.  

 



The Functional Ontology of Moving Image Documents  3 

We conceptualize a document as a bundle of attributes or signals. The term signal 

is preferred for two reasons. First, the term signal has a dynamic connotation. The 

FOC approach has an underlying assumption that the relationship between users 

and documents is a system of selection, which requires the examination of change 

over time. Second, if one were to use the FOC strategy in a research or engineer-

ing setting, then a signal detection approach would be a likely tactical approach to 

the problem at hand. The signal detection approach is used in our examination of 

Bellour’s “System of a Fragment” (Bellour 2000). 

 

When an individual interacts with a document, the signals that make up the docu-

ment become part of the individual’s ontology and may acquire behavioral 

function for the individual. This notion will allow the application of the behavior 

analytic technique of functional analysis to the analysis of the relationships 

between the user and the document. FOC is a direct application of the behavior 

analytic technique of functional analysis. Skinner (1953) discusses the general 

approach taken here in Science and Human Behavior. 

 

The external variables of which behavior is a function provide for 

what may be called a causal or functional analysis. We undertake to 

predict and control the behavior of an individual organism. This is 

our “dependent variable” – the effect for which we are to find the 

cause. Our “independent variables” – the causes of behavior – are the 

external conditions of which behavior is a function. Relations be-

tween the two – the “cause-and-effect relationships” in behavior are 

the laws of a science. A synthesis of these laws expressed in quanti-

tative terms yields a comprehensive picture of the organism as a be-

having system (35). 

 

The continuing evolution of our model and our analyses of documents are ground-

ed in the approach Skinner describes. 

 

 

Initial Model of Filmic Documents 
 

Our initial approach and first publication in this arena were made in the mid-

1980s with technology that has already slipped into antiquity – analog videodiscs 

and an Amiga 1000 desktop computer. (O’Connor 1991) The first success of the 

approach was to reduce the enormous amount of time required to do film analysis 

by hand and eye. Early film analysis required sitting with a projector and watching 

and writing and timing quickly or using the equipment of a film editor and looking 

frame by frame at the filmic text. We had hard-wired the videodisc player to the 

computer; written programming that enabled control of the image – normal speed, 
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forward, reverse, high speed, frame-by-frame; and written programming that 

allowed gathering and display of data right on top of the film image on the 

monitor. 

 

More significantly, we recast our model of the document. Instead of seeking some 

algorithmic relation between the shot and the word or sentence, we thought back 

to the fundamental activity in key word extraction from a verbal text at the time – 

looking for blank spaces or punctuation marks. This was fundamentally a matter 

of looking for points of discontinuity in the signal stream. The basic idea was to 

go through a text character by character; if the character was a letter or number, 

hold on to it for some future activity; if the character was a blank space or punctu-

ation mark, stop looking at the data stream and go perform an activity such as 

checking the collection of letters just accumulated against a stop list or dictionary.  

 

We reasoned that we could simply look at some attribute of the film and so long 

as the signal remained within certain parameters, keep going; but when there was 

a “significant” change in the data stream, stop and perform some action. With this 

early system we were limited in what we could measure automatically. The result 

was a set of experiments that still required human engagement with the document 

and the technology; however, the speed and certain digital capabilities opened 

new avenues. 

 

We looked at the filmic text as a three-dimensional signal set. There were 24 

frames (US film standard; 25 European) or still photographs per second of stand-

ard running time. The individual frame was comprised of pixels addressable on X 

and Y axes; any set of two or more contiguous frames represented time across a Z 

axis. The frame was the constant addressable unit with addressable points within 

the frame. We also looked at the same system as the potentially changing set of 

values for any one or more pixel locations. 

 

At the time, measurement of color values and edges was beyond the abilities of 

our system. However, we could measure the size of any segment of a frame and 

location of any pixel or set of pixels. Moving the cursor to a point on the image on 

the screen and clicking the mouse gave the X, Y coordinates of the point; clicking 

and holding the mouse down enabled the drawing of a rectangle of any size up to 

the size of the entire screen. Releasing the mouse caused the software to calculate 

the area of the rectangle, print the value to the screen, and store it for future calcu-

lations. Generating and storing the coordinates of the initial point in the rectangle 

enabled calculation of changes in location across frames, as well as changes in 

size across frames. 

 

Using these simple capabilities we sought a means to calibrate our calculations to 

some aspect(s) of film structure and meaning. We found two films with nearly 
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identical “topics” but two widely varying audience reactions. Both film segments 

presented approximately 50 women running marathons in urban settings. One, 

made by Olympic documentarian Bud Greenspan, produced adjectives such as 

“dynamic”, “exciting”, and “engaging”; while the other, a local Moscow coverage 

of the Goodwill Games, produced audience reactions of “dull,” “boring,” and 

“snoozer.” We reasoned some aspect of the production – the message structure – 

must account for much of this difference in reactions and set about to measure 

structural differences. 

 

We drew rectangles around the women in each frame – one rectangle around the 

group if more than one woman was in the frame; one around the most central of 

the women in the group; and one around the single woman if there was only one. 

We recognized that a rectangle is not the same as an outline of the two-dimen-

sional form of each woman or group, but reasoned that rectangular framing had 

the strength of Western art traditions and would likely hold a stable relationship to 

the actual female shapes. We established a set of strict criteria for just where to 

start and stop the rectangle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Adapted screen shot of rectangle concept. 

 

From this rectangle data we could derive the percentage of the frame occupied by 

each woman or group and just where in the frame they were. Simply looking at the 

size and location of the rectangle in each successive frame enabled us to describe 

points of change and derive duration of screen presence. Applying these processes 

to our two marathon film segments we discovered that the exciting film left its 
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subjects on the screen only one third the time that the snoozer did. The longest 

period without change in the first was 19.1 seconds, in the second 61.88 seconds. 

The mean on-screen time in the exciting piece was 4.99 seconds, in the dull work 

14.98 seconds. When we looked at the differences in the areas of the rectangles 

we found nearly a 2:1 difference. The exciting piece averaged 55767 pixels per 

rectangle, while the dull one averaged 28394 pixels. 

  

Both the screen time and the rectangle areas fit with standard film production 

practice and with work that had, at that time, recently been done by Watt and 

Krull on television viewing preferences (Watt 1979; Watt and Krull 1974). On the 

whole, the closer the subject is to the lens, the more engaging; and the more 

rapidly the image changes (up to a point) the more engaging. We also noted that 

the points where there were significant changes were points where we could ex-

tract a representative frame (e.g., first frame after the point of change) and have a 

set of key frames. 

 

We accomplished a first order analysis of the document structures by using the 

native elements of the film and by referring directly to the film, not to some vague 

definition of “shot” or “Close Up”. Of course, we had not yet reached an entirely 

software-based analysis and we were able to speak of relationships between 

frames and across sets of frames in only a very crude manner. We had stepped 

away from the literary metaphor and established the potential of a numeric repre-

sentation to provide a robust and stable means of description and analysis.  

 

 

Measuring Filmic Structure 
 

Audience verbal reactions to the set of marathon videos and television form 

attribute measurements of James Watt led us directly into a study accomplished in 

2000 (Watt 1979). Watt had calculated rates of structural change in television pro-

grams of the 1970s with precise articulations of Shannon’s 1947 algorithm from 

the Mathematical Theory of Communication (Shannon, 1949). While acknowl-

edging that program content is not insignificant to the longevity of popularity in 

television programs such as Sesame Street and Mr. Rogers’ Neighborhood, Watt’s 

focus was on form, or structure, rather than content. 

 

With interpretations of Shannon’s formula to specific form attributes of videos, 

Watt measured complexity of structural attributes such as the number of sets and 

scene changes per episode, dialogue dependence, and character appearances. In 

congruence with Shannon’s model, complexity of structural attributes of videos 

yielded results called entropies, where – in a Shannon sense – entropy expresses 

the average rate of structural complexity in a communicated message. Audience 
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reactive descriptors to the 2 marathon films (“dynamic”, “exciting”, “engaging”; 

and while “dull”, “boring”, and “snoozer”) are argued to represent reactions to 

structural complexity of the 2 films. Watt and Watt & Krull similarly recorded 

audience reactive descriptors (“exciting”, “interesting”, “surprising”, and “bor-

ing”) and correlated these reactions to specific moments in the television program-

ming with structural complexity measurements representing moments of high or 

low entropy. 
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Figure 2. Relation of calculated entropy to children’s perceived entropy. 

 

In this phase of our work we used children’s reactions to pairs of videos on the 

same topic, with one video produced expressly for children and one expressly for 

adults. Entropy measurements of seven form attributes of videos were calculated, 

and showed significantly greater structural change in the children’s videos than in 

those for adults. Child viewers were shown one of these two sets of documents 

and then asked a series of comparative judgment questions that would be used to 

quantify their perceptions of structural complexity of each film. Comparative 

judgments simply quantified responses elicited from viewers who were asked to 

place small stickers on line graphs displaying polar reactions to certain questions.  

The comparative judgment graphs were expected to elicit perceptions about the 

changes in the program information viewers may have felt after watching a video. 

These emotive descriptions – interesting, exciting, funny, boring, surprising – 

were the very adjectival representations of entropy. We asked the viewers, for 

example, Did you find the program boring? The viewer independently placed her 

stickers on the line graphs in response to six such questions and the specific 

locations of the stickers were translated into numerical representation on the same 

scale of the calculated measurements. Figure 2 shows similar trends between the 

calculated perceived 
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mean calculated entropy measurements and the mean perceived entropy measure-

ments. Clearly, corresponding results are not identical values, though one can see 

that the relationships between perceived entropy values show similarities to the 

relationships between the calculated entropy values. The relationships between the 

sets of videos suggest that a calculated entropy value could render a numeric re-

presentation for these and other videos for child audiences that reflects the 

opinions of the child viewers. 

 

These data support our hypothesis that there would be a significant positive corre-

lation between mechanically calculated entropy measurements for a set of videos 

and the perceived entropy measurements made by child viewers of the video sets. 

Thus they can be used as useful and predictive elements of representations of chil-

dren’s videos, akin to Augst’s vision. 

 

 

Measuring Distraction in PowerPoint Presentations 
 

We have explored structural distraction in PowerPoint documents in an attempt 

make our general model more robust by stepping beyond video into a message 

that uses words, sounds, photographs, and videos. We reasoned that with formulae 

derived from Shannon’s equation, we could offer a numerical representation of 

what makes the PPT presentations of some of our colleagues exciting and enter-

taining, while others’ are boring and predictable. 

  

Since, anecdotally, audiences use the same reactive descriptors to PPT presenta-

tions that were observed in the previous studies of film structure, it seemed rea-

sonable to measure PPT structure by the same algorithm. Entropy measures of 

PPT form attributes were selected to specifically address elements of multimedia 

presentations that make them different from traditional presentations (overhead 

transparencies, mimeographed handouts, greyscale photocopies), such as sound 

effect occurrence, slide transition incidence, picture dependence, mixed fonts, and 

others. 

  

Values for ten form attributes were calculated. Scattered among the results were 

extreme instances where entropy measured high – higher, in fact, than at any other 

point in the individual PPTs. Entropic burst, we called this instance of high 

entropy communication. The entropic burst is the moment at which cognitive 

structure strays from the anticipatory response (Hayes 1993); or that instant that 

all else is forgotten (Wilson 1999) and the viewer accepts that it is okay to react to 

the surprise. One recognizes the entropic burst when the presentation is momen-

tarily structurally different than the standard or normal structure established by the 

author and presenter. Perhaps a sound effect is used to emphasize a major 
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argument, or a slide transition effect occurs mid-presentation to introduce a new 

topic. 

 

Since entropy is a measure of structure that ranges from near stasis 0 (zero) to near 

complete chaos as it approaches 1 (one), the effect of a message of any length 

greater than one bit takes place over time. One way of stating our observations 

would be to say that at or near zero, the structure of a film, or a PPT, or any 

message would exhibit little or no surprise; while at or near one, surprises would 

be so frequent as to become ordinary. One might say at the middle of the curve – a 

normal curve – there is sufficient familiarity for a change of structure to be sur-

prising. At those moments where entropy is near the top of the curve, the message 

has the least structural distraction.  

 

A secondary, simple equation – 



DF  0.5H *20 – was derived as a measure 

of a document’s structural distraction factor (DF). To illustrate, if entropy of color 

occurrence was 0.13063 (low: end of the curve), the distraction factor of color oc-

currence for this particular presentation was 7.38732 (high); if entropy of sound 

effects was 0.52626 (high: middle of the curve), the distraction factor of sound ef-

fects for this particular presentation was 0.52528 (low) on the familiar of “1 to 10” 

scale. 

 

We present the concept of entropy measures of document structures and the 

corollary distraction factors as precise quantitative ways to speak about docu-

ments. This does not mean that there is one or some small set of “perfect” struc-

tures for a particular message, nor is there a formula to ensure distraction-free 

messages, especially since the meaning is also dependent on the viewer.  

 

 

Fine Grain Calibration of Signal Structure to Meaning 
 

While the marathon film study, the children’s videos study, and the Power Point 

Presentation study demonstrated rigorous means for speaking of document struc-

ture and its relationship to meaning, we were working only at a macro level of 

both analysis and the definition of meaning. We could correlate precise structural 

attributes with “dynamic, exciting” and “boring, snoozer” or with “I would really 

like to see that again.” Also, human observation and determination of some points 

of change were still required. As more sophisticated means for analysis of the 

signal set became available, we faced an intriguing problem: how might we relate 

structure to a finer granularity of meaning?  

 

For an answer, we turned away from aggregated reactions of many people to the 

reactions of one person. Exceptional cases may very well be lost in the statistical 
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aggregation and methodological formalism found in most studies in information 

science. These exceptional performances fall into the tails of the statistical distri-

bution and would likely be explained away as variance or discarded all together. 

Gilbert (1978) suggests that the key to improving performances lies within the 

tails of the statistical distribution – the exceptional performances and the spectacu-

lar failures. The case study that follows is an examination of the behavior of an 

exceptional individual, film theorist, Raymond Bellour, of whose work Augst 

commented: “It remains exemplary in the rigor and precision of the analysis 

performed and, to date, it is still the best example of what a genuine structural 

analysis of a filmic text could attempt to do.” (Augst 1980, p. 1) 

 

 

Description of the Bodega Bay Sequence 
 

Bellour’s rigorous analysis of the Bodega Bay sequence of The Birds, “A System 

of a Fragment” (2000), provided a record of his engagement with the signal set of 

a portion of the Hitchcock film. The sequence is, on the face of it, rather simple. A 

young woman, Melanie Daniels, sets out in a small motorboat with a pair of love-

birds in a cage. She crosses Bodega Bay to leave the birds as a gift to catch the 

attention of a young man, Mitch Brenner. She enters the Brenner’s house, leaves 

the birds, and returns to the boat. She returns across the bay. Mitch spots Melanie 

crossing the bay. Mitch drives around the bay to the pier where Melanie will be 

arriving. A sea gull strikes Melanie and cuts her head before she reaches the pier. 

Mitch helps Melanie out of the boat and they walk toward a shop to tend to the 

wound. 

 

When Melanie is on the bay, Bellour points out, we are presented with a classic 

Hollywood structural attribute: alternation – we see Melanie looking, then that at 

which she looks, then Melanie again. This alternation continues until she arrives 

at the house. While she is in the house we simply observe her behavior, except for 

a brief look out the window at the barn. Bellour sees this scene in the house as a 

“hinge” in the design of the film. It disrupts the pattern of alternation, while it also 

takes Melanie off the water and brings her indoors.  

 

As Melanie returns to the boat, we see what looks rather like the beginning of her 

trip – she is getting into the boat and heading off. However, Mitch sees her; then, 

she and Mitch acknowledge one another. Bellour refers to the scene in the house 

(the hinge) and the double act of seeing as the “two centers” of the Bodega Bay 

sequence.  

 

As an integral component of his analytic method, Bellour includes photographic 

frames from the Bodega Bay sequence – key frames. Ordinarily, these are the first 
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frame of each shot in the sequence. In our analysis, we operate at the level of the 

individual frame (29.97 frames per second in the system of digital video with 

which we worked). We refer to Bellour’s shot numbers and to his two primary di-

visions: “A” for Melanie’s trip across the bay, her time in the house, and her re-

turn to the boat; “B” for her return trip in the boat. According to Bellour’s analysis 

and textual description of the Bodega Bay sequence, the following elements 

should be present in the physical document: key frames and key frame sets, alter-

nation, and two centers – the “hinge” sequence and a second center. 

 

The relationship between the physical structure of the Bodega Bay sequence of 

The Birds and Bellour’s description of the structure of the sequence is the primary 

concern of the functional analysis. In other words, what physical attributes of the 

sequence prompted Bellour to make the statements he made about the film? 

 

Catania (1998) defines “a tact as a verbal response occasioned by a discriminative 

stimulus”. A discriminative stimulus is a stimulus that occasions a particular re-

sponse and is correlated with reinforcement. In this particular case, the tacts or 

verbal responses of interest are the statements about the Bodega Bay sequence 

made by Bellour (2000) in The Analysis of Film. The discriminative stimuli are 

the physical dimensions of the film that prompted Bellour to make the statements 

he did. The reinforcement in this case is assumed on the grounds that The Analysis 

of Film is considered to be a seminal work in the film theory community and 

Bellour and others applied the same types of analysis to other films. 

 

 

Structural Analysis of the Bodega Bay Sequence 
 

Techniques for measuring physical attributes of video documents have existed for 

some time. Dalianas, Allen and England (1995) reviewed a number of automated 

techniques for the segmentation of video documents that included the analysis of 

raw image differences between frames, a number of histogram based techniques, 

and an edge detection based approach. However, in choosing a technique for 

structural analysis of a video document, the nature of the question one hopes to 

answer must be taken into account. Macro-level approaches such as those taken by 

O’Connor and by Kearns and O’Connor (2004) measure the structure of an entire 

film or message in Shannon’s (Shannon and Weaver 1949) terms. Bellour de-

scribed the Bodega Bay sequence in fairly microscopic detail. An approach such 

as those we described earlier would not be granular enough to match adequately 

Bellour’s description of the sequence. It should be noted that Kearns's (2005) 

concept of “entropic bursts” might provide a finer grained Information Theoretic 

approach for the task at hand. The segmentation techniques reviewed by Dalianas, 

Allen, and England (1995) provide the level of detail necessary for the detection 
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of key frames and framesets in Bellour’s analysis, however the techniques would 

not be appropriate for detecting alternation or detecting the centers within the 

sequence as identified by Bellour. 

 

The ultimate goal in analyzing the structure of the Bodega Bay sequence was to 

find the elements of the physical structure of the film that prompted Bellour to 

make the statements (tacts) he did about the film. To accomplish this task, it was 

necessary to look at the structure of the segment on at least two levels. First, Bel-

lour breaks the sequence into “shots” or frame sets and selects key frames. This 

requires an examination of individual frames. Second, Bellour describes alter-

nation between the frame sets, the unique character of the “hinge,” the two 

centers, and the gull strike. These tacts are descriptions of the relationship be-

tween frame sets.  

 

In standard digital images each and every color is composed of a certain amount 

of red (R), a certain amount of green (G), and a certain amount of blue (B) – with 

black being the absence of any R, G, or B and with white being maximum of each. 

In the frame images we captured there is a possibility of 256 shades of red, 256 

shades of green, and 256 shades of blue, for a possible palette of over 16 million 

colors. Deriving a histogram of each of the RGB components or the aggregated 

values distributed across an X-axis of 255 points (the zero origin being the 256th) 

yields a fingerprint – a color distribution map – of each frame. 

 

It would seem obvious that within the large number of frames in a film (~30/sec) 

there is likely to be a little bit of variation in color distribution from frame to 

frame; however, this variation will be small in sequential frames depicting the 

same objects with the same composition and lighting, and the variation will be 

larger as the objects change or the composition changes or the lighting changes. 

Perhaps one of the most appealing aspects of mapping color distribution 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 

(percentage of frame area) make up some viewer-selected object.  

 

 

Method 
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Figure 3. Gini coefficient as “finger print” of frame RGB data. 

 
The Bodega Bay sequence from The Birds was extracted and converted to AVI 

format from the 1986 Video Disc version of The Birds. The resulting file was seg-

mented into 12,803 JPG image files. RGB histograms were generated for each of 

the 12,803 frames using the Python Imaging Library. A Lorenz transformation 

was then performed on each histogram. The Gini coefficient was calculated to 

generate a scalar value representing the color distribution of each frame, as in 

Figure 3. Differences in Gini coefficients between successive frames were calcu-

lated as a measure of change across frames.  

 

 

Detection of Key Frames and Frame Sets 
 

Figure 4 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 is 0.003826, which is repre-

sented on the graph by the (upper) horizontal line. The mean difference between 

Bellour’s key frames was 0.075678. The difference values fall into a bimodal dis-

tribution. 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. 
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Figure 4. Order of magnitude difference distinguishes key frames 

 

 

Analysis of Frame Sets 
 

Figure 5 shows the Gini coefficients of each frame of the segment broken down by 

shot number, presenting the “flow” of the color distributions across the time of the 

film sequence together with some key elements of Bellour’s tacts. Once Melanie 

is underway, we see in the graph of Bellour’s shots 15 through 31, a distinct 

graphical presentation of “alternation” – Melanie, what she sees, Melanie, what 

she sees, and so on.  
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Figure 5. Map of Bellour’s tacts onto shot RGB data. 

 

The RGB graph does not necessarily indicate that there is alternation in the sense 

of Melanie/dock/Melanie/dock/Melanie; however, one would still be able to say 

that there is alternation of the RGB pallets, regardless of whether a human viewer 

would say that the same objects were in front of the lens. Such an RGB alternation 

might have its own discursive power. 

 

Bellour’s “hinge” sequence runs from frame number 5219 to frame number 6447 

– Bellour’s shot numbers 32 – 36 (A3). Bellour also refers to this sequence as the 

first of the “two centers.” It would make some sense, then, that it would be in the 

vicinity of the center and the final frame number 6447 is very near the center of 

12,803 frames. More significant is the distribution of the Gini values – they are 

clustered more closely to the .5 line and they display much less variation than we 

see in most of the rest of the graph. Given the different form of the distributions 

on either side of the “first center” it is not untenable to assert the graphic appear-

ance of a hinge. 

 

What is not so immediately evident graphically is the second center – that point in 

the sequence when Mitch sees Melanie – a second center in that it breaks up the 

rhyme of the trip out and the trip back for a second time. That is, Melanie has 

exited the house and heads back to the dock and the boat. It seems that after 

having been in the house – the first center – Melanie will simply head back; 

however, Mitch’s discovery of Melanie and the eventual union of “hero and 

heroine for the first time in the ironic and ravishing complicity of an exchange” 

(Bellour 2000, 53) interrupt the simplicity of the return. 

 

Bellour suggests that the second center “stands out less starkly;” however, it does 

stand out. Shot 43, whose large number of Gini values suggests both its length and 

the varying data set, is where Melanie moves along the dock and into the boat. 

Shots 44 and 45 begin the pattern of displacement along the Gini value that was 

typical in the earlier alternation. This alternation pattern develops strongly 

between 48 and 54 – alternating Gini values remain almost fixed in place along 

the Gini axis and they occupy a narrow band of the axis. At 55, the shot crosses 

the 0.5 boundary and the subsequent Gini values suggest alternation again, though 

of a more widely distributed sort. It is during this fragment that Melanie has 

watched Mitch, then, at 54 Mitch runs to the house and at 55 Melanie stands up 

and tries to start the motor. The second center displays a form of alternation, but 

this takes place in a manner that presents almost a mirror image of the alternation 

in the trip out – the alternation here “hanging below” the 0.5 line. As the second 
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center closes, the alternation repeats the pattern of the trip out – all the Gini values 

arcing above the 0.5 line. 

 

 

Discussion 
 

The order of magnitude difference between the mean differences for key frames 

and non-key frames presents a numerical representation of the key frame tact. 

Thus we have a precise, numerical way of speaking of the key frames identified by 

Bellour, as well as an automated way of detecting those frames. 

  

The clustering of Gini coefficients in the “on water” sequences with distinctly dif-

ferent and separated patterns presents a numerical representation of the alternation 

tact. Melanie’s Brenner house sequence presents a distinctly different numerical 

and graphical representation, giving us the hinge tact. The numerical and graphical 

“bunching up” in the representation of Mitch’s discovery of Melanie and their 

double seeing alternation presents us with the second center and a means for 

speaking precisely of the two-centers tact. 

 

Bellour does not speak to any significant degree about the gull strike on Melanie, 

though the strike is often mentioned in other discussions of the Bodega Bay se-

quence. The entire strike is approximately one second of running time and may 

have been too microscopic for Bellour to address in his analysis. However, the nu-

merical analysis and graphical presentation present a striking data set. Almost 

every frame presents a Gini value significantly different from its predecessor. This 

is a very high entropy portion of the sequence – several rapid changes in the data 

stream in less than a second of running time is a very different pattern from that of 

any other portion of the film. One might suggest that digital frame-by-frame 

precision might have enabled Bellour to speak of this brief fragment. 

 

The close correlation between the frame-to-frame analysis and Bellour’s writing 

suggests that the use of an expert analyst’s response to The Birds indeed demon-

strates the utility of the FOC approach to this problem. Perhaps one of the most 

significant consequences of the close correlation is the availability of a “vocab-

ulary” for description and analysis. A fundamental problem with previous systems 

of analysis has been the reliance on words to describe visual, time-varying docu-

ments. Setting about describing, analyzing, and indexing word-based documents 

with words is simple, though not necessarily easy or trivial. One can extract words 

from a document; use some rule for selecting certain words; and then subject the 

document and the representative words to scrutiny. If the supposed representative 

words do not occur frequently or at all in the document, no synonyms occur, and 

no words of some higher or lower lever of specificity occur, then we can easily say 



The Functional Ontology of Moving Image Documents  17 

the words are not significantly representative. Since there have been no one-to-one 

correspondence between words and images or parts of images; since there are no 

precise standardized terms for entropy values of production attributes of videos 

(that is, “fast-paced” and “beautifully lighted” are not precisely defined); and since 

words are not native elements of the image track, there is no reliable way of 

speaking precisely of attributes and changes of attributes across frames. Being 

able to represent these attributes and time-varying states of the attributes at the 

pixel, frame, frame set (“shot”), sequence, and document level with the same 

processes and terms should enable deeper and more fruitful analysis. 

 

At the same time, the same techniques provide means for discovering structural 

elements. It would be too facile to suggest that we now have a robust mechanism 

for automated description of filmic structure; however, we do at least have a ro-

bust automated means for mapping the structure. One could run any film through 

a frame by frame comparison of RGB and be able to state that certain portions re-

main stable for some time, then change; and at some points, rapid changes take 

place – the points of change, the points of discontinuity in the data stream, repre-

sent points where something different is happening. One function of such points 

of continuity might be as indexing points – pull out, for example, the 40 frames at 

which there is the greatest frame-to-frame change and have a rough “index” of the 

film. Find the one, two, or three most frequent RGB fingerprints and use represen-

tative frames with those values to present the “look” of the film. 

 

Perhaps even more intriguing, and a likely avenue of rewarding research, would 

be the use of RGB fingerprints in classification. Do all of Hitchcock’s films, or at 

least those from a particular period, share the same fingerprint patterns? If De 

Palma is the heir to Hitchcock, do his films actually bear a numerical similarity to 

Hitchcock’s films? Do music videos and early Russian documentaries (e.g. Ver-

tov’s Man with the Movie Camera), films with very different structures from the 

classic Hollywood films studied by Bellour, yield useful numerical descriptions? 

 

Of course, most videos are made up of more than simply RGB data. Multiple 

sound tracks for voice, narration, sound effects, and music significantly increase 

the amount of data available for analysis; however, there is no reason that these 

time-varying data could not be described using a similar numerical and graphical 

technique. 

 

As demonstrated here, the data available for analysis is not limited to the signals 

available in the physically present document. Bellour’s analysis of The Birds, in 

essence, becomes another signal or memetic attribute of the document. Other 

critics who have commented on The Birds or viewer reactions to the piece could 

be analyzed in the same manner that was applied to Bellour’s work. Every person 
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who interacts with a document and commits some permanent behavioral product 

of that interaction contributes to the document’s signal set for subsequent uses. 

 

In some sense, this becomes a fundamental aspect of the setting for considering 

the relationship between the document/message structure and the semantic mean-

ing. The additional signal, for example a review, can have a significant impact on 

whether a document is accessed and on how it is evaluated for fitness to a given 

information need. The document is not necessarily static with the same impact on 

any given user; rather, it is an evolutionary process. The concept of document as 

evolutionary process receives more discussion in Wilson (1968). 

 

Bellour (2000) sought means to explore and represent video documents with the 

precision already applied to verbal documents at the micro and macro levels. He 

sought means to go beyond what Augst termed the “gratuitousness and arbitrar-

iness of impressionistic criticism” (1980, 2). The FOC approach offers the oppor-

tunity to do so; to enable speaking directly of the native elements (e.g. the RGB 

components and their changes across time); and, to paraphrase Godard, to con-

front vague ideas with precise images. 
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