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1. Introduction

Unwittingly and unknowingly, citizens of most countries worldwide are cap-

tured on dozens if not hundreds of surveillance cameras every day. Public 

and private spaces alike are perpetually monitored by closed circuit video. 

Street corners, shopping malls, building lobbies, transport stations, stores, 

schools, parking lots, and roadways are under constant surveillance. Tech-

nological advancements and communal and institutional security concerns 

have joined forces to contribute to our contemporary version of the classi-

cal panopticon. The focused eye of the camera never tires and the videotape 

never runs out.

To what end have we allowed these techno-eyes to infiltrate our daily activity 

spaces? Have we ceded our individual rights to privacy and free movement 

to compensate for our feelings of isolation and insecurity in society? Is 

surveillance an appropriate means of keeping citizens in line with society’s 

demands for ‘appropriate’ behaviour? These questions are particularly 

relevant in our current mania for ‘homeland security’ and the subsequent 

willing remittal of our civil liberties to protect from the supposed evil lurking 

around every corner.

The usefulness of surveillance video as a true means of observing an au-

thentic reality, however, is not as certain as it may seem. The hours of col-

lected footage must be constantly observed to be effective, but is it humanly 

possible to keep up with the endless waiting for an event worth watching 

that may never happen?  And who is observing our observers to ensure 

that they remain focused on their task? Another crucial consideration is the 

depth of field provided by the framed 2-dimensional view of a security moni-

tor, often a low-resolution monochrome television. Just how much detail 

can truly be seen? The filtered view of a real space through the technological 

lens is limited in scope and efficiency, and, like other modern media, dif-

ficult to authenticate.

RealMan, the Surveillance Reality Manipulator, is designed to experientially 

stimulate exploration into these important questions regarding surveillance 

and its ubiquitous presence in modern society.
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1.1 Project Abstract

The RealMan application consists of a midi control keyboard and an image 

display. The display shows surveillance video of a department store. The 

initial view is a static background and is and void of activity. The video view 

can be controlled in real-time via the midi input keyboard. Each keyboard 

key triggers a particular video clip to be superimposed into the space. These 

clips are ‘sprites’, unique characters extracted from the surveilled space and 

layered onto the background. The user can play the keys and manipulate in 

real-time the ‘action’ on the surveillance monitor. The scene can be recre-

ated and directed in infinitely different configurations.

fig.1  screenshot of RealMan interface with sprites
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2. Design

2.1 Conceptual Design

This project explores the abstract and pervasive nature of surveillance 

video. The RealMan user can actively observe and manipulate the surveil-

lance space by choosing who and what can be seen at will. The scene can be 

composed and the activities of ‘real’ people in a ‘real’ space can be directed 

with the simple application of a piano key. This experience is designed to 

forcefully translate the voyeuristic all-seeing eyes of the camera onto those 

of the viewer and to illustrate the imprecision of the reality filtered through 

a technological medium.

In this early stage of the development of communications technologies, 

more than ever our senses are relentlessly bombarded by media and in-

formation. Our immersion in the saturated media environment makes it 

easy to forget that there is a loss of contextual basis for the information we 

receive by filtered images and sounds. By placing the control in the hands 

of the user, RealMan forces a confrontation with the difficultly in authenti-

cation of the viewed events. It is possible to experience the voyeuristic and 

penetrating gaze of the surveillance observer by watching and manipulating 

real people captured on film performing ordinary daily activities.

2.2 Experiential Design

The RealMan interface is an experiment with an alternative interaction de-

sign. There is no mouse or ascii keyboard for input and no on-screen navi-

gational devices. The interface schema is based functionally on input from 

the midi keyboard and real-time visual response on the display.

The use of a keyboard as a means of input control implies that RealMan 

operation is intuitive. The user is expected to discover the range of pos-

sibilities of action by experimentation as no extra navigational clues or 

instructions are provided. The piano keyboard is universally recognizable 

means of input control. The assumption is made that all users know how 

a piano keyboard operates; a key is pressed and it triggers a particular 

and unique sound. If keys are held down, the sound sustains over time. 

The harder (faster) the key is pressed, the louder the sound. Several keys 

can be pressed at once, layering several sounds together simultaneously. 
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Deeper and slower tones emit from the left side of the keys, higher and faster 

tones emit from the right side. These analogous concepts are applied in the 

visual domain to the control of the RealMan video. Each key is mapped to 

a particular clip and the same number of clips is displayed as keys pressed. 

Clips of slower motion are mapped to the left side of the keyboard with a 

progressive increase in speed moving up the scale. These visual analogies 

aid in the intuitive understanding of how to effectively operate RealMan.

The observed scene is taken from above and from a distance and framed 

in a wide-screen view. Only general details of the characters on-screen can 

be discerned. The sex, colour and style of clothing, and age are apparent 

but no faces or individual characteristics can be recognized. The characters 

on-screen thus remain anonymous figures in manner consistent with the 

anonymity of strangers in a surveillance video. The wide-screen format is a 

result of the cropping of the filmed scene to facilitate image treatment and 

aesthetically frame the elements (plants, table, walking paths, etc.) in the 

view.

The RealMan view offers at first glimpse a realistic video display. As video 

clips are blended into the background individually it is hardly possible to 

discern that there has been a manipulation of the video images. As several 

clips are layered at once, however, it can be seen that certain people take up 

the same space or pass through one another. As the events are layered it 

is likely that there will be an unrealistic blending of people in the space. As 

the user discovers these capabilities of RealMan, they can freely toggle be-

tween possible and impossible scenarios with the simple application of the 

keyboard keys. This effect is a reminder of the impossibility and constructed 

nature of the viewed events.
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3 Technical Details 

3.1 Hardware and Spatial Requirements

The control and real-time rendering of multi-layered video clips requires a 

computer capable of fast multimedia processing. A slower system may slow 

down or crash when several clips are layered simultaneously. To maintain a 

realistic display of video, the frame rate of 25 frames/second must remain 

constant even during real-time data processing.

The recommended minimum specifications to run RealMan is a 1.6 ghz 

processor with 256 mb ram and a video card with at least 32 mb ram. A midi 

control keyboard (with software driver for the pc) is used, preferably with 

velocity (i.e. pressure) sensitive keys for increased elemental control.

The image is displayed by a monitor or projected by a beamer onto a 

white screen. The user experience is further enhanced if the entire system 

is placed in an environment resembling an enclosed surveillance control 

room. This creates a symbolically claustrophobic and isolated interactive 

installation space. 
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3.2  Performance Software

RealMan requires software for real-time midi interfacing, control input 

processing, image rendering and image display. An extensive research was 

performed (particularly at www.vjcentral.com) into the software available for 

this process. The burgeoning art form of video-jockeying (i.e. vj) is stimu-

lating the development of a broad selection of live video synthesis software 

tools. The performance quality, interface accessibility and functionality of 

these programs is equally dispersed. Unfortunately none of these tools 

were found to provide the layering effect needed for RealMan.

RealMan requires a particular technique of image layering that allows for a 

constant opaque background with one or more video levels on top. These 

top levels (‘sprites’) must be opaque if displayed individually but blend into 

each other if displayed simultaneously. This creates the effect of multiple 

characters filling the same space and walking ‘through’ one another. A 

complex mathematical operation must be performed on the sprites (av-

eraging pixel values) and Eyesweb software (www.eyesweb.org) was found 

to be the only tool that provided enough flexibility for this functionality to 

be programmed. Further details of the use of this software are given in the 

Implementation section below.

fig.2  Moving sprites superimposed over static background
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3.3 Data Flow

The following diagram illustrates the data flow route of the RealMan sys-

tem:

The midi input parameters and their mappings to output events are out-

lined in the following table.

 midi input parameters: output event:

1 key pressed (i.e. A to G on piano Particular .avi clip is triggered 

 keyboard) to display

2 duration of the press Duration of clip display

This data is processed by the Eyesweb program (as explained below). The 

actual midi parameters are called note-on and note-off but will not be 

explained in this report (refer to http://www.opensound.com/pguide/midi/

midi2.html more information). A midi parameter that is not mapped is the 

‘velocity’ or ‘pressure’ of the key press (i.e. how quickly the key is pushed 

down). The velocity data could be used to control the display envelope of 

clip (length of time for fade-in and fade-out), but is discarded due to speed 

limitations of the processor.

The lowest octave of the keyboard is mapped to 12 clips, while the rest of 

the keys are left unassigned due to memory limitations. More than 6 lay-

ers triggered at a time places tremendous strain on the processor and can 

cause the computer to slow down or fail. A high speed multimedia system 

(such as a Macintosh g4) would be necessary to increase the number of 

clips controllable at a time and keep the frame rate at 24 frames a second.

midi keyboard

sprite pool

display

mixer
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4. Implementation and Development Process

 

The following list illustrates the steps necessary for the implementation and 

construction of the RealMan interface (tools in parenthesis).

 

4.1. Filming

Once the concept and basic technical requirements were finalized, the first 

major step was to capture the film. A small digital camera and mini DV 

tape were used to surreptitiously film the scenes in a department store. 

Research was performed to find a space appropriate for this project and 

many ideas were considered, including public outdoor squares, subway sta-

tions, school classrooms and city streets. The store scene was chosen for 

its aesthetically framed quality and appropriate density of activity to allow 

extraction of individual ‘sprites’ (moving characters). This particular space 

also provided a discreet location several stories above the scene to leave the 

camera while filming for one hour.
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4.2 Video Capture and Editing

With the film captured on tape, the short video clips of the sprites had to be 

edited out. This stage of the operation was performed on a Macintosh G4 

computer. First, the clips were chosen and edited from the raw tape using 

Final Cut Pro. The entire 60 minutes of video was scanned and particular 

scenes were chosen based on a specific criteria. Scenes with too much busy 

activity or none at all were not usable. Desired clips were chosen of 5 to 15 

seconds length that contained one or two people performing tasks or walk-

ing in a path. This stage produced 34 clips and reduced the total magnitude 

of data from 13 Gigabytes down to 6 gb.

4.3 Clip Resizing and Cropping

The next step was to crop the clips of unwanted activity that would make 

the processing (sprite extraction) overly complex. The original framing 

contained constantly moving escalators in the top third of the image. This 

motion was removed. Reducing the quantity of pixels in the frame to a level 

more reasonable for real-time mixing was done by scaling the clips from the 

original PAL size down to a width of 540 and a height of 240 pixels. Adobe 

After Effects was used to render the clips in the wide cropped frame. The 

total size of the data dropped from 6 to 4 gb.

 4.4 Clip Treatment 

The clips were transferred in an uncompressed format to a Windows pc for 

treatment in the software Eyesweb (www.eyesweb.org). This program, devel-

oped in Italy for the analysis of dance routines, uses a visual object-oriented 

programming language to link modular algorithms for video analysis and 

synthesis. A set of modules linked together in a particular configuration is 

referred to as a ‘patch’. This software uses a complex range of video editing 

algorithms that are named using video analysis jargon. The program was 

initially difficult to navigate but after some practise the functionalities of the 

various modules could be understood.
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To prepare our sprites, the following patch was built:

This patch compares each frame to an empty reference frame and places a 

binary mask over any pixels that change relative to the reference. This mask 

is filtered to remove noise and the background is replaced by a solid black 

matte. The resulting video (.avi file) contains the moving sprite on the black 

background and is compressed using the Microsoft Video 1 Codec. Other 

compression algorithms were tried but either distorted the image or left 

the file size too large. The compression reduced the total size of the video 

clips down to several hundred MB, a necessary step in preparing for live 

synthesis.

- b|w o

+

fig.4  Sprite extraction process outline
static background

video clip

mask clip sprite clip

fig.3  Sprite extraction patch
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4.5 MIDI Interface

The most complex programming for RealMan involved the development 

of the multi-functional patch for the real-time interface. This patch extracts 

the surrounding black background from the sprite clips, processes the midi 

input data and mixes the video layers in real-time. It is crucial to minimize 

the steps in this process in order to reduce strain on the processor. Any 

extraneous programming calculations cause the system to slow down while 

mixing.

fig.5  Mixer patch
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5. Future Improvements

This is a primary alpha version of RealMan. There were many obstacles 

encountered during the development of the interface and many improve-

ments that could be made to the system.

The most challenging aspect of the project was finding and using the soft-

ware tools. Much research was necessary to find the appropriate tool for 

each stage of the project. Several demo versions of software were download-

ed from the Internet and used to test if the capabilities matched the needs. 

Unfortunately none of these programs could properly layer the sprites and 

as such Eyesweb was manually programmed to perform this function. Final 

Cut Pro, Adobe After Effects, Eyesweb and other video synthesis software 

are ‘big elephants’ and require time devoted to their mastery. The potential 

of these programs is enormous, and it is easy to get lost in trying to perform 

simple specific tasks. 

A ubiquitous concern when working with video files is the file size. Each sec-

ond of uncompressed DV video is between 3 and 4 Mb large. This quantity 

of data is too large to be handled by the processor, especially when working 

in real time. There is a wide range of compression routines, called Codecs, 

which can be applied with varying results. The proper Codec to use depends 

on the pixel content of the video frames. Our sprite clips are composed of a 

black background surrounding the (relatively) brightly coloured sprite. This 

abrupt contrast from dark to light was a problem as many of the compres-

sion codecs left an unsightly dark circle surrounding the sprite. Several of 

these formats were tried before the Microsoft Video 1 routine was found to 

give satisfactory results. 

A problem still not solved is the smooth blending of layered sprites. The 

Eyesweb mixing patch used adds the sprite pixel values resulting in a dis-

torted brightness when more than two layers intersect. A more appropriate 

function would be to average the pixel values, thus maintaining a consistent 

brightness.

An improvement that could be made to the system is the smooth fade-in 

and fade-out of the clips as they are layered. The initial plan was to map 

this ‘envelope’ to the behaviour of keys on a real piano. The lower keys on 

a piano have a slower attack and a longer sustain, while the higher keys 

have a sharper attack and a shorter sustain. This characteristic amplitude 

(alpha intensity) envelope could be applied to the sprites as they appear 

on-screen.
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The ‘velocity’ parameter of the midi keys could be used to control this dis-

play envelope. For example, the more quickly a key is pressed down, the 

more abruptly the image appears. Other midi data, such as pitch bend or 

‘mode’ information is also sent by the keyboard by default and could be 

applied.

The capabilities of RealMan could be extended to improve the interactivity of 

the system. Although audio is not a factor in visual surveillance systems, it 

could be implemented to increase ambient immersion into the surveillance 

space. It would be possible as well to allow the user to choose from several 

‘banks’ of sprites or backgrounds. Among these banks could be video from 

real surveillance cameras. This would enable a choice of the characters and 

the scene and an improvement of the authenticity of the experience. 
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6. Conclusion

From the initial idea to create a system that ‘plays’ video to the linking of 

the surveillance concept and the building of the interface, this project has 

undergone an interesting evolution. The conceptual ideas and digital tech-

niques developed have far-reaching potential applications.

The applications of real-time multimedia synthesis are becoming more ef-

fective as technologies improve. Video-jockeying, a form of live interactive 

creative expression, is a fascinating new field to rival the traditional DJ’s and 

musicians of the urban culture scene. Rhythmic and strategic layering and 

effects processing of video signals opens the concept of ‘multimedia’ to an 

entirely new level. 

Conceptually, the role of surveillance in our society is an important issue 

to be aware of. Many social scientists and artists, such as those featured at 

the Ctrl [Space ] exhibition at the zkm Center for Art and Media in Karlsruhe, 

have been probing the cultural implications of the constant observance of 

communal space. As technologies advance, cameras and data storage 

become smaller and less expensive. Surveillance methods extend beyond 

video to more invasive data monitoring, such as the tracking of personal 

financial information. The best defence citizens can have against an erosion 

of civil liberties is an awareness of the ‘security’ strategies used by govern-

ments and corporate entities.

Projects like RealMan help to kill apathetic acceptance of media and stimu-

late a crucial critical social awareness. This ‘media-savvy’ outlook will be 

an important skill to make media consumption more efficient from a user 

point of view and in-tune with the filtered ‘reality’ presented through our 

evolving communications networks.
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7. Resources

WWW

www.vjcentral.com

www.midivid.com

www.opensound.com/pguide/midi/midi2.html

www.eyesweb.org

eyesweb.discussion online discussion group

Books
Thomas Y.Levin, Ursula Frohne, Peter Weibel (ed)
Ctrl [Space] – Rhetorics of Surveillance from Bentham 
to Big Brother, zkm Center for Art and Media, 
Karlsruhe and MIT Press, Cambridge, 2002

Software
Apple Final Cut Pro 3
Adobe After Effects 5.5
Adobe Photoshop 7
EyesWeb 3.0
Quicktime Pro 6.0


