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Overview: 
 
This multimedia term project involved creating images of, modeling, texturing, animating, and 
vocally describing the process of the electron transport chain in a mitochondrion organelle, 
which follows an overview of mitochondria.  This documentation covers the process in 
producing the final multimedia. 



Story: 
 
The story contains two parts.  The first part is an overview of mitochondria and shows the outer 
structures of it.  The second part is about the process of the electron transport chain.  The 
storyboard below outlines the different steps: 

 
 
 

 
Implementation: 
 
The entire project has a voiceover to describe the happenings.  These were recorded and edited 
without much trouble. 
As for the visual segments, the first part was done using only images and the second part was 
done using modeling/animation. 
 
 



First Part – Overview of a Mitochondrion: 
 
Images were used and even a video segment was generated to create a transition between images 
like in storyboard boxes 2-4.  Basic transition effects were added in the final edit.  This part was 
relatively simple. 
 
 
Second Part – Modeling, Shading, and Animating  

The Electron Transport Chain: 
 
Most of the tasks required for modeling/shading and animating were straightforward.  However, 
there were a few issues to consider in the modeling and animation. 
 
One of the more involved tasks in modeling was to create the ATP Synthase Enzyme.  For this, I 
had to use 8 cylinder objects and 7 sphere objects to create the structure and 5 shaders to get the 
different colors of the model.  All of the shaders used bump mapping and displacement to give it 
a realistic cellular appearance.  The other enzymes were built using the meatball tool.  Creating 
these was fairly simple and straightforward. 
 
Another challenge was to create a plane, with thickness and opacity, for the inner membrane.  
This was originally done using a large cube object that was flattened out, but then switched to a 
cylinder object to give it a distance horizon effect without having to make it too large. 
 
Protons and electrons were the most simple to build because they were just sphere objects.  The 
oxygen molecule was very simple to build as well as it was just two sphere objects. 
 
One problem was to overcome the issue of placing even lighting on everything, because the inner 
membrane acted as a gigantic shade.  This was overcome by placing one large light above 
everything, and another large light below everything.  Also the “cast shadow” property of most 
objects, especially the inner membrane, was disabled. 
 
Below are respective unrendered and rendered screenshots of the scene: 
 

  
 
 



 
 
The bulk of the animation was the movement of the protons and the electrons.  This was fairly 
straightforward and done using motion paths.  There was some camera movement in the very 
beginning, but after that the camera was held fixed.  At all times, the camera was pointing in a 
way so that the inner membrane appeared to be large and continuous despite having a finite size.  
There was some rotational motion in the ATP Synthase enzyme which was very simple to 
implement using explicit motion.  The most difficult animation to implement was the aura effect, 
which was used extensively.  It was used in identifying the various components and in showing 
the energy generation effect in ATP Synthase.  The challenge was having the effect go from 
nothing, to on, to nothing again.  This required a lot of tedious work on every component of the 
object, like the fifteen components of ATP Synthase as well as the shader(s) for the components. 
 
Below are the respective rendered screenshots of the aura effect for identifying protons and for 
energy representation: 
 

  
 
An important process in this part was to time all the actions properly with the voiceover audio. 
The total video length of the second part of the video was about 35 seconds and took about six 
hours to render. 
 
 
 
Putting it all together: 
 
A final edit was done and everything was put together: the two parts of visuals (much of the first 
part was arranged here) all of audio, transition effects, and a title.  The final product is high 
quality multimedia representing an educational application. 
 



Software Used: 
 
Adobe Photoshop CS3 Extended – image creation 
Eovia Carrara 5 Pro – video creation and rendering 
Creative Mediasource – audio recording 
Creative WaveStudio – audio editing 
Apple iMovie HD – putting it all together (final edit) 
 
 
 
Hardware used: 
 
Apple iMac with OSX – video creation, testing video rendering, and final editing 
HP Pavilion tx1000 Tablet PC with Windows Vista – image creation 
Albitros (powerful custom built PC) with Windows XP – video creation, video rendering, audio 

recording/editing (using Creative Sound Blaster Audigy2 hardware and software) 
Logitech Headset – audio recording 
 


