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Executive summary 

 The Fairlight CVI (Computer Video Instrument) is a hybrid digital/analog device that 
allowed users to alter images by changing their colors or the way they appeared. The Stuart 
&ROOHFWLRQ�ZDQWV�WKH�RULJLQDO�)DLUOLJKW�&9,�IURP�1DP�-XQH�3DLN¶V�DUW�SLHFH�WR�EH�DUFKLYHG�DQG�
replaced with a functional, modern interactive device. We have designed a hardware and 
software interface that can replicate some of the visual effects of the original Fairlight CVI 
using a tablet and a computer.   
 For the software portion of the project, we used a software program called "Pure 
Data." Pure Data is an open source, real-time data flow programming language which uses 
objects that each performs a certain function. We achieved similar visual effects to the CVI by 
using a plug-in called GEM (Graphics Environment for Multimedia). GEM allowed us to receive 
a video signal and manipulate it with various functions, giving us various visual effects. In order 
to replicate some of the visual effects from the Fairlight CVI, we used another plug-in called 
FreeFrame. FreeFrame works with GEM, and both make up our full set of visual effects. In 
addition to the visual effects, the original Fairlight CVI allowed users to draw on the screen 
using a touchpad. Using Pure Data and the interaction with a mouse, users can draw on film or a 
video feed with or without a visual effect. Combining visual effects using FreeFrame and GEM 
with the drawing effect give us a replica of the functions of the original Fairlight CVI. 
 In addition to the main functions of the CVI, our project utilized sound to control the 
randomization of the color being used to draw with.  Whenever the loudness is above a threshold 
we set, the color changes. Another effect we added to our project was motion tracking. The 
motion tracking compares the current frame with the previous frame to determine if motion 
occurred in the video feed.  We used this motion tracking and small images called particles to 
follow the movement in the video feed. This created our particle system.  

Two additional effects we added are color and object tracking. We created an algorithm 
which can be used to threshold WKH� ZHEFDP¶V� IUDPH� WR a certain color range. By using this 
algorithm, we can do color detection in a RGB color system. We make three copies of the 
current frame and threshold each copy to either red, green, or blue. We then use the green and 
blue copies to eliminate those colors from the original frame. This allowed us to track only red 
and have a face image follow only the red color. This created our face masking effect by 
implementing our color tracking algorithm. The other visual effect implements our object 
tracking algorithm. Our object tracking algorithm was accomplished through the combination of 
Pure Data and another software called ³Reactivision´. Reactivision can recognize the objects 
called ³Fiducial´ markers and track the movement of these objects. Through Pure Data, we then 
display images based on what Fiducial was shown.   
 As for the software interface, we used an application on the iPad called TouchOSC.  
TouchOSC is a customizable OSC and MIDI controller for both Android and iOS devices. This 
application allowed us to create a layout of buttons for a user to interact with the various visual 
effects we programmed in Pure Data. 
 By using Pure Data and interacting with it through a mouse and a tablet, we have 
designed a modernized Fairlight CVI. We were able to implement the main functions, visual 
manipulation and drawing, as well as, additional functions such as motion, color, and object 
tracking. This was demonstrated and on display in the Art department office. 
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Background 

 An artist, Nam June Paik, is considered the founder of video art because he was 

enormously influential to many widely recognized artists today.  He discovered new ways to 

connect art with technology.  In 1986, the Stuart Collection at UCSD commissioned Paik to 

create a new work titled Something Pacific, which included a component called "Fairlight 

Computer Video Instrument' (CVI). The Fairlight CVI allowed users to alter the video feed 

displayed on the art piece by changing the colors, drawing on the screen, and changing the way 

the images looked.  

The original Fairlight CVI is broken and it cannot generate the visual effects that it used 

to have. Additionally, the Australian company who created the CVI has stopped manufacturing it 

two decades ago. Thus, the design goal for this SURMHFW� LV� WR� UHSOLFDWH� WKH�&9,¶V� IXQFWLRQV. To 

achieve this goal, we used a program called Pure Data to replicate some of the visual effects that 

the original CVI could do. 

 

Pure Data 

 Pure Data is an open source, real-time data flow programming language similar to 
LabView.  Unlike programming languages such as Java or C, Pure Data uses objects that each 
performs a certain function.  The inlets and outlets allow us to connect objects together with 
wires to create a program with a specific function.  Pure Data a real-time programming language 
becDXVH�\RX�FDQ�DGG�RU�UHPRYH�REMHFWV�RU�ZLUHV�DQG�VHH�WKH�HIIHFWV�KDSSHQ�LQVWDQWO\��WKHUH¶V�QR�
need to compile your code.  Pure Data was created by a community to provide free software 
alternative to Max, which is licensed software.  3XUH�'DWD¶V�SULPDU\�XVH�is for visual and audio 
effects; it allows users to manipulate pictures or videos by moving, rotating, and resizing them in 
a way that is visually pleasing.  Most users use Pure Data to create beats or music since the 
software has built in audio functions such as MIDI.  We are using Pure Data to create a program 
that replicates the visual effects seen on the original Fairlight CVI.  This includes drawing on the 
screen as well as allowing a person to manipulate the video stream in real time.  We achieve this 
by using a plug-in called GEM (Graphics Environment for Multimedia).  GEM allows us to 
receive a video signal and manipulate it with various functions, giving us visual effects. 

 

FreeFrame 

 In order to replicate some of the visual effects from the Fairlight CVI, we are using a 
plug-in called FreeFrame.  FreeFrame was created by Pete Warden to work specifically with 
Pure Data. Some of the effects include kaleidoscope, half tone, motion blur, etc.  In total, there 
are 45 visual effects in FreeFrame of which 29 are being used.  The other 7 effects in our project 
are from the GEM library.  The software interface has 36 buttons to control each of the 36 effects 
we programmed in Pure Data.  This allows the user to choose what effect they want to see, 
similar to how the CVI works.  In Figure 1, there are examples of a few of the visual effects. 
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Drawing 

 One of the effects that are included in the original Fairlight CVI is a drawing effect.  The 
drawing effect is an effect that allowed users to draw on the video feed using the touchpad on the 
control panel. The figure below demonstrates what the drawing effect looks like on screen. 

Drawing effect used in Fairlight CVI 

(fairlightcvi.com) 

In order to implement this effect using Pure Data, we need to figure out two things. First, we 
have to implement a mouse to control the cursor on screen so users can draw. Second, we need to 
figure out how we are going to keep the drawing the user creates left on the screen. For the latter, 
we are going to use buffer. Pure Data automatically sets the buffer to mode 2 as default. Buffer 2 
mode means that the frames are continually refreshed. If the screen is refreshed continuously, 
then the drawing will also be refreshed causing the drawing to not be shown on the screen. As a 
result, we send D�PHVVDJH�³EXIIHU��´�WR�gemwin, which prevents the frame from being refreshed. 
In order to switch between buffer modes, the window displaying the video feed must be 
destroyed. Once destroyed, we create a new window with the specified buffer mode we want.  
Second thing we need to figure out is how we are going to connect the mouse and Pure Data.  

Figure 1: (left to right) Radial Blur, Meta Image, Chromium 
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For the former, we are going to use DQ�REMHFW�FDOOHG��³JHPPRXVH�´�As the figure below shows, 
the object gemmouse connects and takes all the signals from the mouse. This object gets all the 
information we need such as x, y positions and left, middle, and right clicks. Now, with the 
message "buffer 1" and the object "gemmouse," we create the drawing program.  Since buffer 1 
mode stops the frame from refreshing, we can continuously create multiple circles on specific 
coordinate positions using a gemmouse without having them disappear. These multiple circles 
will not be refreshed and will seem to be connected as a line JLYLQJ� WKH� XVHU� D� VHQVH� WKH\¶UH 
drawing. This information will help us to create the drawing effect that was included in original 
Fairlight. 

 

 As a result, we are able to bring back the drawing effect using a mouse.  The interaction 
between the mouse and the software allows user to draw on film or live camera with or without a 
visual effect being displayed. Users will use the mouse that is connected to the computer. This 
mouse will contain left, middle, and right buttons. Users will be able to draw by clicking and 
holding on the left button and will be able to erase by clicking the right button.  Also the program 
allows user to change color by clicking on the middle button.  There are several colors (black, 
red, orange, yellow, green, blue, navy, white, and random color rotating in order) that user could 
choose from.  This drawing effect using Pure Data will replace the one on Fairlight. 

http://puredata.hurleur.com/sujet-4680-gem-paint 

 

Sound control 

Sound control is another aspect of controlling the visual effects in the project. Since Pure 

Data is most likely used as a virtual musical instrument, people are willing to use various kinds 

of sound to interact with it. The idea of applying sound in this project is to use sound to control 

changes of color while drawing on the live video feed. In other words, as long as the sound 

changes, the color of drawing will be changed. Therefore, the different sounds are treated as 

switches. To accomplish this, the loudness of sound becomes the key. By recognizing the 

loudness and using it as a switch, Pure DDWD�KDV�DQ�REMHFW�FDOOHG�³>´�ZKLFK�DFWV�DV�D�WKUHVKROG. It 

simply compares the loudness of incoming sound with a preset threshold value. Whenever the 

loudness is above the threshold, the color will be changed. Figure 2a and 2b show both sound 

control code and its implementation.  

Object gemmouse structure 
 



Pg. 7 
 

 

 

 

 

 

 

 

 

 

 

  

 

In figure 2a, sound from the microphone goes into an object called ³adc~´. The ³adc~´ 

stands for analog to digital convertor with a sampling frequency of 44100Hz. The REMHFW�³HQYa´�
(envelope) converts the sound coming out IURP�³DGFa´� LQWR� D� loudness value; this is what the 

number 80 stands for. The number 75 is our predefined threshold in which we only want sound 

that is louder than it. At this time, the actual loudness is greater the threshold, the toggle (switch) 

is being triggered. Figure 2b shows the random color changing at each time the toggle gets 

triggered.  

Color Detection 

For the color detection, we have been doing research for a while. Traditionally, the color 
detection can be done by converting the frame image from RGB (Red, Green, Blue) space to 
HSV (hue, saturation, value) color space. The reason why people do this is because of WKH�FRORU¶V�
EULJKWQHVV�OHYHO��8VXDOO\��D�FRORU¶V�5*%�YDOXHV�DUH�DOZD\V�FKDQJLQJ�GHSHQGLQJ�RQ�WKH�OLJKWLQJ�
FRQGLWLRQV��)RU�H[DPSOH��D�UHG�SL[HO¶V�UHG�YDOXH�Zill be very high under strong lighting condition. 
+RZHYHU�� WKH�VDPH�SL[HO¶V� UHG�YDOXH�ZLOO�EH� ORZ�XQGHU�D�GDUN�HQYLURQPHQW�� ,Q�FRQWUDVW�� LQ� the 
HSV color space, we GRQ¶W�QHHG�WR�ZRUU\�DERXW�WKLV�LVVXH�VLQFH�WKH�FRORU�V\VWHP�WDNHV�EUightness 
as one of its values. Value indicates the brightness level, so if we were to use MATLAB or 
OpenCV, then we could call a function to filter out all the pixels that do not match our set 
thresholds. This leaves us with our desired red pixels remaining from the original frame image. 

However, it is not easy to do this in Pure Data due to the software limitation. There is an 
object (function) that can be used to convert a frame image from RGB to HSV color space, but in 
order to threshold the frame image into a certain segment, we need an object (function) which 
can set low and high boundaries on the frame LPDJH¶s HSV values. Unfortunately, pix_threshold 
is only good at setting a low boundary, which means every pixels which have values higher than 

      

Figure 2a Figure 2b 
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the threshold will be passed; this is not what we want, which means we cannot convert the frame 
from RGB to HSV. 

7KHUHIRUH�� DIWHU� GHHS� UHVHDUFKLQJ� RQ� 3XUH� 'DWD¶V� RQOLQH� XVHU� IRUXP�� ZH� IRXQG� DQ�
algorithm which can be used to threshold WKH�ZHEFDP¶V�IUDPH�LPDJH�WR a certain color range, and 
LW�GRHVQ¶W�require doing the color space conversion. So by modifying this algorithm, we can do 
the color detection in a RGB color space.  

http://puredata.hurleur.com/forum-1-technical-issues 

The algorithm uses a special way to eliminate similar colors. From the figures below, we 
FDQ�WDNH�SLQN�DQG�UHG�FRORUV�WR�EH�DQ�H[DPSOH��7KH�UHG�FRORU¶V�5*%�YDOXHV�LV����������������EXW�
pink color also has high red value. Typically, a pink color has RGB values (250, 40, 255), so if 
we oQO\�VHW�D�WKUHVKROG�RQ�D�SL[HO¶V�red value, then the pink color will also be passed. Therefore, 
in order to take care of this issue, wH�ZDQW�WR�GHFUHDVH�SLQN�FRORU¶V�UHG�YDOXH�VR�WKDW�LW�ZLOO�QRW�
pass our threshold. If we want to detect red color, we want to first identify these pixels which 
have high red values, find their location on the frame image and to lower its red value so that we 
can get rid of them.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 

Figure 4: Color detection algorithm 
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To do this, first, we first making three copies from the original image frame, then we can 
use objeFW�3L[BJDLQ�WR�NHHS�SLQN�SL[HO¶V blue value only. And then we use Pix_threshold to filter 
WKH�UHVXOWHG�LPDJH¶V�EOXH�YDOXH��7KHUHIRUH��LI�ZH�VHW�WKUHVKROG�WR�EH�����RQ�EOXH��WKHQ�WKH�SLQN�
pixels will be passed since it has a high blue value. Now, the next step is to use Pix_gray to make 
these pixels have the same RGB values and zero out its green and blue values. Finally, we use 
Pix_subtract to do image subtraction between the original frame image and the resulted image, 
VR� WKH� SLQN� FRORU¶V� Ued value will be lower to 0. Finally, we apply the Pix_threshold on the 
UHVXOWHG�LPDJH¶V�UHG�YDOXH�WR�HOLPLQDWH�WKRVH�SLQN�SL[HOV��)XUWKHUPRUH��ZH�XVH�VDPH�WHFKQLTXH�WR�
eliminate those colors which has high R and G values, ex. yellow color. The below figures will 
give you an idea how the color detection program works. 

 

 

 

 

 

 

 

 

Face mask effect 

Base on the color detection program, we can further make some interesting programs. We 

came up with making this face mask effect. The idea is to use Pix_blob to calculate the center of 

mass of red pixels from the resulted image of color detection program. We then place a 

FHOHEULW\¶V�IDFH�LPDJH�RQ�WRS�RI�WKH�UHG�SL[HOV��)irst, we want to set the Pix_blob to be mode 2, 

which means it will calculate the weight for red pixels, and then we use two message boxes to 

attain the resulting X and Y positions. Once we got the x and y position, we can use another 

gemhead object to create an image that will always follow the X-Y positions of the red pixels. 

Thus, if a person wears red frame sunglasses, then the Pix_blob will make the image follow 

his/her sunglasses. If we initialize the size of the image to be big enough, then the image will 

FRYHU� D� SHUVRQ¶V�ZKROH� IDFH��$OVR��ZH� FDQ� KDYH�PXOWLSOH� IDFH� LPDJHV� displayed on top of the 

person by using our tablet to switch between images. 

Now, we know that the lighting condition will cause an issue, so we came up a solution 

to solve this issue. At the beginning, we use three sliders to set the threshold values in the color 

detection program. Right now, we are going to collect the best threshold values under different 

lighting conditions, and preset the threshold values into our face mask effect program. Obviously, 

we need more presets threshold values, so our program will work better in different lighting 

conditions. Therefore, in order to collect these threshold values, we download an application into 

Figure 5a: Red sunglasses Figure 5b: Filter red sunglasses 
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our tablet and we can use the tablet as a lux meter. We carefully measure the most suitable 

threshold values under five different lighting conditions. 

In the final project, we are going to keep three of the threshold values. We think these 

three levels will cover most of the lighting conditions. Also, in the rendered window, we are 

going to create an image that will be fixed at the right lower bottom corner. It will indicate the 

level of the threshold value in order to allow a user to know whether a bright or dark red color 

will be detected according to its brightness level under the current threshold setting. You can see 

red colors from below image. 

 

 

 

 

 

After completely collecting the threshold values, we need to further make our program 

user friendly. At the beginning, it interacted with a mouse. Left clicking a mouse meant change 

the face image, whereas right click meant DGMXVWLQJ� WKH� SURJUDP¶V� WKUHVKROG� YDOXHV�� 6R� ZH�
modified our program again, so we can switch the images and threshold values by choosing 

between toggles in the Pure Data file. Finally, a user can use the TouchOSC application in a 

tablet to switch between the face images and adjust the threshold values.  Figure 7 below shows 

how the effect looks like when the program is running.   

 

 

 
 

 

 

 

 

 

Motion Tracking 

 One of the extra effect that we are adding to our project is a motion tracking.  The motion 
tracking finds motion in the live camera feed.  This effect is used in many other forms in Pure 
Data including the one that we are going to use.  We will use this motion tracking and small 

Figure 6: (left to right) Dark, Neutral, Bright 

Figure 7: The program detects the red sunglasses and displays a face on top of it 
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images called particles so that when movement is tracked, a particle image will follow the 
movement. 

Particles are small images, and particle system is animation created with each 
images using PureData. (images are from google.com) 

 
 To create the motion tracking effect with the particles, we approach it in two steps. First 
step is to find a new way to track motion. For motion detection, we introduce two objects, 
pix_movement and pix_blob. The object pix_movement detects movement between two 
subsequent frames and stores it.  Then, pix_movement sends the information to object alpha to 
turn on the alpha blending.  The pix_blob, the second object that is used for motion detection, is 
used after the object alpha.  This object finds the center of the movement and gives us the value 
of x and y positions.  Now we can use this information for the second step of the approach. 

Patch for motion detection 

(PureData) 

 

 Using the information from pix_blob, we can continue with the second step. The next 
step of the approach is to create a particle system that will follow the motion.  A particle system 
is an animation of a small image that can be displayed using Pure Data. We have created a 
simple animation.  This will allow a particle to follow the motion. 

Patch for the particle system 

(PureData) 
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With these approaches, we have made a patch for the drawing effect.  Here, there are 
REMHFWV�FDOOHG�³SDUWB���´�ZKLFK�ZLOO�DQLPDWH�WKH�SDUWLFOH���3DUWBKHDG�LV�GHFODUDWLRQ�RI�DQ�DQLPDWLRQ�
giving the speed of the particle popping up.  Part_source is positioning the particle and 
determining how many particles will pop up.  Part_gravity is gravity to the particle in XYZ 
direction.  Part_killold is the duration of the particle.  Lastly, part_velocity is the speed of the 
particle in XYZ direction.  These objects and more will be used to create particle system. 

As a result, a designed particle system will follow the motion that is detected on the 
camera.  When user stands in front of the live camera and make and movement such as walking 
from one end to another, the movement will be tracked and the particle system will follow the 
same path that user takes from one end to another.  There are four particles such as snow flake, 
lightning volt, star, and fire allowed for user to choose from.  With this movement tracking effect, 
users could interact more with the designed device. 

http://www.youtube.com/user/morefun4art 

Object Tracking 

One of the other visual effects in our project is object tracking effect. Basically, object 

tracking effect is accomplishing through the combination of puredata and another software 

calling ³Reactivision´. The reactivision can recognize the object called ³fiducial marker´, and 

through the puredata, using and moving different fiducial markers display the different images in 

a live video feed.  

ReacTIVision is an open source, cross-platform computer vision framework for the fast and 

robust tracking of fiducial markers attached onto physical objects, as well as for multi-touch 

finger tracking. It was mainly designed as a toolkit for the rapid development of table-based 

tangible user interfaces (TUI) and multi-touch interactive surfaces (reactivision.sourceforge.net).  

 In the project, in order to let the Pure Data communicate with the Reactivision, there is a 

custom client called ³TUIO´.  TUIO is an open framework that defines a 

common protocol and API for tangible multitouch surfaces. There exists a growing number 

of TUIO enabled tracker applications and TUIO client libraries for various programming 

environments, as well as applications that support the protocol. This combination of TUIO 

trackers, protocol and client implementations allow the rapid development of table based 

tangible multitouch interfaces. TUIO has been mainly designed as an abstraction for interactive 

surfaces, but also has been used in many other related application areas (tuio.org). 

For the object tracking, both Pure Data and Reactivision are using webcams. Reactivision 

uses the webcam to locate different Fiducial markers, while the other webcam is capturing the 

live video.  
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Figure 8 

 

 

Figure 9 

Figure 8 are the different Fiducial markers used in the object tracking. By looking at the 

portion of object tracking code in Figure 9, the object ³TuioClient´ is like an intermediary object 

communicating between Pure Data and Reactivision. The ³route updateObject´ object is the core 

in the object tracking code. This object tracks the number of the Fiducial marker that is currently 

being used, the X-axis movement, Y-axis movement, and the angle. All these four values come 

out from the last four outlets from object ³unpack´. After insert images by using 

³pix_multiimage´ in Pure Data, the images will be applied on the live video feed. The movement 

of the Fiducial marker controls the movement of the image, and changing the Fiducial marker 

changes the image displayed. Figure 10 shows the object tracking implementation. 
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Figure 10 

Software Interface 

 For the software interface, we are using an application on the iPad called TouchOSC.  

TouchOSC is a customizable OSC and MIDI controller for both Android and iOS devices.  It 

allows users to send and receive Open Sound Control messages, as well as MIDI messages.  For 

the purpose of this project, we are using the Open Sound Control messages to interact with our 

code in Pure Data.  Using the TouchOSC Editor, we can customize the buttons we need to 

interact with Pure Data.  Figure 1 below, demonstrates what the editing software looks like.  

There are push buttons, toggles, faders, LEDs, and more included in the software.  For our 

project, we are using push buttons, toggles, and faders, as seen in Figure 11. 
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Each button in TouchOSC is assigned a page value and a button value.  For example, when I 

create a push button, it would automatically get the value /1/push1. The first part, 1, represents 

the page value, while the second part, push1, represents the button type and the number value. 

Using these values we can route specific values to specific parts of the code to control them.  

 

 

In Figure 12, we customize each of the bangs (square boxes with a circle in the middle) to 

receive a specific button message in TouchOSC. Figure 13 demonstrates how this is achieved.  

Every time there is a need for a button to control an operation in Pure Data, we add a button in 

TouchOSC to interact with that button; this gives us our final interface. Figure 14 shows what 

our final interface looks like. 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: FreeFrame button controls 

Figure 14: Layout ʹ Page 1, Page 2, Page 
3 

Figure 13: Receive TouchOSC messages 
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Conclusion 

 From this project, we have designed a modernized version of the Fairlight CVI.  We 
started the design process by researching how to use the software, ³3XUH 'DWD�´� � :LWK� WKLV�
program, we have created the visual effects and a drawing effect which were included in the 
original Fairlight CVI.  In addition, we have added more functionality such as color and object 
tracking for more user interaction with what they see on the screen. Altogether, we have 
achieved a finished product that is displayed in the aUW�GHSDUWPHQW¶V�RIILFH� WR�EH�GHPRQVWUDWHG�
and used by people. 
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Appendices 

List of parts 

Parts Quantities 
Desktop computer 2 
HDMI cables (6') 26 
Monitor (22'') 24 
Mouse 1 
Splitters (1 x 16) 2 
Tablet 1 
Webcam 3 

 

 

Coding List 

 

Main patch 

 

FreeFrame patch 
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Drawing patch 

 

Motion tracking patch 
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Color tracking patch 

 

Object tracking patch 
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User Instructions 

 

  

    
1) MotionBlur 2) Glow 3) SpiralBlur 4) TVPixel 

    
5) Scanline 6) Exclusion 7) LumaCylce 8) ColourReduce 

    
9) Kaleidoscope 10) Refraction 11) Reflection 12) DuoTone 
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13) Threshold 14) TimeSlice 15) ColourWarp 16) Burn 

    
17) Chromium 18) Wave 19) GaussianBlur 20) HalfTone 

    
21) RadialBlur 22) Smear 23) RectDistort 24) Squash 
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25) Invert 26) Backlight 27) MetaImage 28) FishEye 

    
29) Slide 30) LumaOffset 31) Dodge 32) DirectionalBlur 

    
33) Posterize 34) Vectorize 35) Solarize 36) TimeWarp 
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Layout Page 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Change pages 

Change RGB values of 
the video feed 

Sliders for Effect 9 and 
Effect 11 

Visual Effects 0 - 18 

Turn on particle effect 

Choose particle 

Turn on/off drawing 
effect 

Turn on object tracking 
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Layout Page 2 

 

 

 

   

 

  Layout Page 3 

 

Sliders used for effect 27 and 28 
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Troubleshooting 

 

A. If PureData crashes or shuts down 

1. Click on "Video Synthesizer" icon on desktop to open. 
2. Click on "Reactivision" icon on desktop to open. 
3. Use iPad to use effects 

 
B. If the computer suhts down, please contact The Stuart Collect at UCSD to restart the computer.  
Then, follow the step A.1-3 to reactivate. 


