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GENERAL IMPORTANT INFORMATION

This short section must be read for proper operation.
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ZOOM PAVILION (2015)

BY RAFAEL LOZANO-HEMMER

Technique

Projectors, 13 infrared cameras, 5 computers, 10 IR illuminators, 1 ethernet switch, HDMI
and USB extenders and cables.

Description

Zoom Pavilion is an interactive installation consisting of immersive projection on three walls,
fed by 12 computerized surveillance systems trained on the public. The piece uses face recognition
algorithms to detect the presence of participants and record their spatial relationship within the
exhibition space. Zoom Pavilion is at once an experimental platform for self-representation and a
giant microscope to connect the public to each other and track their assembly. Independent
robotic cameras zoom in to amplify the images of the public with up to 35x magnification: the
zooming sequences are disorienting as they change the entire image “landscape” from easily
recognizable wide shots of the crowd to abstract close-ups. The whole installation is in a fluid
state of camera movement, highlighting different participants and creating a constantly changing
animation based on optical amplification and tracking.

Zoom Pavilion marks the first collaboration between artists Rafael Lozano-Hemmer and
Krzysztof Wodiczko. It was originally conceived for the Architecture Biennale in Beijing but only
realized for Lozano-Hemmer’'s current solo exhibition in Mexico City's MUAC Museum. These
artists' practice often involves transformation of an existing built environment using projection
technologies to “augment” the site with alternative histories, connections or public relationships.
The term “projection mapping” is now used often to describe techniques that Wodiczko was
already deploying over 30 years ago. Meanwhile Lozano-Hemmer’s contribution to the field in the
past 20 years has been to develop ways to make mapped projections interactive with the general
public. This piece emphasizes the temporary construction of connective space in relation to
predatory technologies of detection and control.

Operation
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1. Usually, we set up all computers to automatically turn ON at 8AM and OFF at 2AM with the
macOS power scheduler.

2. Depending on the model of projectors used, different methods need to be applied to ensure
the projectors are ON before the computers start up. Either the projectors have an internal
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scheduler, or the projectors will detect the computer’s signal and react accordingly, or a
human turns the projectors ON/OFF.

The IR lights, the ethernet switch, the USB-Cat5 extender, and all other devices will stay
connected to power even if the artwork is OFF.

When it is time to start up the artwork, first, the archive wall computer needs to start, then,
2-5 minutes later, the other computer should start.

After booting is finished, the macOS desktop should be visible for a few moments.
Next, a software called delayOpen will start. It takes care of starting all other applications.

In some cases, we instal a watchDog.sh script that checks if all apps are running (every
minute on the minute) and, if the apps are not running, restarts the missing ones. This
mechanism might be used to start the apps automatically (instead of delayOpen).

All walls/computers with cameras attached (except the Archive computer) will run the
mountServer app, which mounts the archive computer as a remote disk.

Then faceTracker, faceTracker2, blobCam, and blobCam2 will start. Each software
occupies a quarter of the screen. If a ceiling projection is part of this exhibition, then only
blobCam will occupy the full ceiling.

When it is time to shut down, the archive wall computer needs to be the last one shutting
down, otherwise error messages will notify you that other users are still connected to it.

Maintenance

Ensure that all projectors are working correctly, have the same brightness, and their

images are correctly aligned to the projection walls.

Check that the orientation of the USB cameras, the manual focus and zoom of the camera

lenses, and the orientation of the IR lights have not changed. Sometimes people touch the
equipment, disrupting these components.

Keep the floor free of objects that the system might mistake for a human: backpacks,

pieces of paper, etc. These objects will result in false tracking and false zooming.

If the walls get dirty, please repaint the affected areas.

Placement Instructions

The required room for this artwork has four walls, each with the same width and height. On

one side of the room, a door measuring 1.5 m x 2.1 m occupies the middle of the wall. Please
select a room according to these exact specifications, or build a new one accordingly.
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Most projectors have a native aspect ratio of 16:9 or 16:10, therefore the ideal walls for this
artwork should have a similar size ratio. It is possible for the software to be adjusted to
accommodate any wall height and width ratio, but would require the software to mask out any
any light or pixel space, meaning a reduction of image-resolution and image brightness.
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Mount all USB cameras and their IR illuminators on the walls and the ceiling. Place the two
lower face tracking cameras and their IR illuminators at one-quarter of the wall width away from
the side wall, and about 15-30 cm below the middle of the wall's height. The following images
illustrate this.
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The camera is mounted directly onto the Bosch IR light with a long-set screw, and the IR
light is mounted to the wall using its tilt bracket. All cables should be hidden.
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A loading message will appear on the archive wall and, seconds later, the couple.
Each “video couple” shows a timestamp, its current frame number, and a camera ID.

In general, the images are very low resolution and even appear ghost-like due to the
infrared lights. This creates a surveillance-like experience.




Manual Software Calibration

Double-clicking with the mouse on the screen or pressing key g will make the GUI
(Graphical User Interface) appear. Remember that the left, front, and right walls each run four
separate apps, which each occupy one-quarter of the screen. This means that only the app that
was selected or clicked on will react to keyboard and mouse commands.

Left, Front and Right Walls:

All four apps have very similar GUI elements. The two top apps have the exact same GUI
elements, as do the two bottom ones. In fact, the two top apps are a copy of each other but are
located on a different part of the screen, with a different camera attached. The same goes for the
two bottom apps.
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Here is a list of the app names and their on-screen descriptive label, which are located in
each bottom right corner of the screen:

faceTracker (in bottom left corner) with label Face zoom left;
faceTracker2 (in bottom right corner) with label Face zoom right;
blobCam (in top left corner) with label Perspective;

blobCam2 (in top right corner) with label Situation.

The following includes a break-down of each app, each field, and their specifications.
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We have a total of six face detection and recording apps.
Each of these apps needs to have applD set to a unique
number.

All the apps on one wall should be set to the same
language:

O=en,1=fr,2=de,3=es,4=ko

appWidth and appHeight are one half of the projectors’
native resolution, width, and height.

appX and appY define where each app sits on the screen:
0,0 or 960,0 or 960,600 or 0,600.

displayWidth and displayHeight basically determine at

which resolution the camera is queried at. blobCam and

blobCam?2 should be set to 1024+576, while faceTracker
and faceTracker2 are set to 960+600.

camlD_topCam or camID_wallCam define which USB
camera is connected to which app. Change this number if
the app is showing the wrong camera’s image (exit and
restart the app for the change to take effect.) Now, if you
plug the cameras into different USB ports, these settings
will probably need to be changed again.

typeX, typeY, typeColor set the location and the color of the
app’s label.

show_topCam needs to be selected.
scaler_topCam is a digital zoom of the image (should be 1.)

x_topCam, y_topCam or x_wallCam, y_wallCam set the
location of image within the app.

show_topCamBG will show the background subtraction
image. It should only be used for debugging.

scalerBG defines how big this subtraction image is.
Changing this number has no influence on the app’s
performance—it’s just there to make debugging easier.

bUseMapper should be selected if projection-mapping is
being used.

editMapper will make the mapping points and the grids
appear. Each of the four corners of this app can be dragged
around or changed using the arrows. editMapper can help,
for example, if the projector’s keystone function cannot be
used to correct a skewed projection. Please note that these
image changes have no effect on the face or blob detector.
This means that if one corner is pulled way past the app’s
boundaries, then zoomed faces or blobs might not appear
properly on the screen. See warping for manipulation of the
actual camera feed.
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This menu is for faceTracker and faceTracker2.

showAlIBlobs is used for debugging and exposes all found
blobs and their history paths.

bShowRect draws a rectangle around the one or two
selected faces.

allowZooming allows zooming to occur.
smoothPos smooths the position of the tracked face.

tweeningIN and tweeningOUT determine how fast and
smooth the zooming occurs.

combo_padding determines how much padding is around
the two selected faces when zoomed in.

tintR,G,B,A determines the tint of the camera image.

bShowCroppedFaces needs to be selected. It allows the
two selected faces to be shown as a combined “couple.”

Leave allowRecording selected. It will record found couples.
record will be selected when recording is happening.

Leave remoteTransfer selected. This allows for recorded
couples to be transferred to the archive computer.

croppedWidth, croppedFace_x, _y determine the size and
location of the combined couples in this app.

startRecHyste determines how long a couple has to be
found before recording starts.

barHeight determines the size of the little black/white
distance bar appearing underneath each combined couple.

For minRecFrames, if less frames get recorded, this
recording will be deleted.

maxRecFrames stops recording after maximum the
recordings are reached.

Leave allowSound selected, it causes the sounds to play
during zooming.

distLimit determines that if the distance between two faces
is large enough, the zoom sound will happen.

limitDiff determines that if the change between zoom in
and zoom out is large enough, the zoom sound will happen.
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This menu is for blobCam and blobCam?2.

showAlIBlobs is used for debugging and exposes all
found blobs and their history paths.

Don’t use showGraphics.

drawlLine draws a line between the two selected
blobs.

drawRect draws a rectangle around the selected
blob.

drawTargets draws a little red cross on top of the
blob.

allowZooming allows zooming to occur.
showRegion shows the tracking area (for debugging.)

useDistanceWords draws words in the middle of the
line between the blobs.

eros selects a different list of words describing
distance.

maxDist determines the maximum distance between
two blobs, onto which the full range of “distance”
words is mapped.

powDist changes how distance is mapped onto the
range of words: from linear = 1 to quadratic # 1.

For tintR,G,B,A, see previous section.

smoothPos smooths the blob’s tracked position.

tweeningIN and tweeningOUT determines how fast
and how smooth the zooming happens.

combo_padding determines how much padding is
around the two selected faces when zoomed in.

blobCam and blobCam2 do not record! See above
section for all other descriptions.
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This menu is for faceTracker and faceTracker?2.

mirror and flip match viewers’ motion and with their
orientation.

tracker_persistence determines how long an app
waits for a lost face to reappear in the same location.

tracker_maxDistance determines the maximum
distance a face can travel in one frame before it is
considered a different face.

Don’t touch dyingTime.

minAge determines the minimum amount of frames
needed for a face to be detected before it is shown.

minSize determines the minimum size of a face for it
to be considered and detected.

maxSize determines the maximum size of a face for it
to be considered or detected.

foundFaceSize determines the current number of
faces seen by the camera.
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This menu is for blobCam and blobCam?2.

mirror and flip match viewers’ motion with their
orientation.

For useUndistorted, if a fisheye lens is being used, read
our calibration.yml file from data folder to undistort the
image.

Don’t touch contourTresh.

contourMinR determines the minimum pixel radius a blob
needs to have.

contourMaxR determines the maximum pixel radius a blob
can have.

diffErode removes the small white pixels in the
background subtraction image. See here to make pixels
visible.

diffDilate increases white pixels.
diffBlur blurs black-and-white pixels.

BG_threshold determines how much detail is being
detected.

BG_learningRate determines the inverse time it takes for
an object to become part of the background.

tracker_persistence determines how long an app must
wait for a lost face to reappear in same location.

tracker_maxDistance determines the distance a face can
travel in one frame before it is considered a different face.

Don’t touch dyingTime.

minAge determines the minimum amount of frames
needed for a face to be detected before it is shown.

If minRatio is # 0, then the blobs need to have at least this
size ratio.

ROI_left, ROI_top, ROI_right, ROI_bottom define the
tracking area.

useMask enables the use of a drawn mask.

editMask makes a new camera view visible for a mask to
be drawn. Use control+drag to erase.

penSize determines the size of the pen used for mask
drawing.
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