
Context: 

Roughly Two years ago from now I was in Intermediate Two level 

subjects approaching the end of the year. As a result I was still   

relatively new to engineering in Product Design but had gained a 

vested interest, studying new technologies and processes in my 

own time. While doing this research I came across a program 

called ‘Community Core Vision’ which can be used to track basic 

shapes and objects, I found people who had used this software   

to create simple, cost effective touch sensors using infra red light  

and decided to attempt to make my own version of this for     

computer interfacing. The design would be relatively simple due 

to the nature of the technology that I have available but would  

require a technical capability which was, at the time, beyond my capability. In this document I have shown the development 

work I had and details about how I intend to pick this project up now, roughly two years on. 

 

It should be noted that much of the work shown here was completed to in Intermediate Two level so will be noticeably less 

detailed than more recent work however due to the fact that this project was completed and could hypothetically be        

manufactured I have decided to still include it in my portfolio. 

Multi-touch User Interface Table 



The theory behind the design 

The CCV software is essentially an object tracking software, when activated, it will take a snapshot of the feed from a connected webcam or other camera and compare any 

changes in the feed it receives in order to track new objects. In this way it can be used as a touch sensor, the user need only be able to trigger a visible point difference for the 

software to detect, in short, make the software notice the points of your fingertips. Shown here is a diagram of how this can be achieved with infra-red light. 

       IR Light In 

Infra-red light is shown into live-edge acrylic and, as indicated by the arrows, will cause the effect of total internal reflection. All the IR camera will see 

in optimal conditions is a sheet of white. 

 

When a user places their finger, or any object on the   

acrylic, they will create a shadow which will appear to the 

software as a dark patch which it will then track as an     

entity. This not only allows for calibration for a range of  

environments and situations but, because the software  

can track an indefinite number of entities, allows for multi 

touch interfaces. Shown here is a screenshot of the       

software demonstrating this effect. You can likely make  

out the hand on the first image, the feed from the camera, 

the shadows are present because at the time I was relying 

on ambient IR radiation which is easier to block. 



To create an IR camera I began with a 

simple 1.7 megapixel webcam 

I removed the outer casing revealing the components 

attached to a central board. 

I removed two screws, one of which is circled 

here to detach the lens assembly. 

Once the assembly was removed, I located a filter designed to block IR light 

which I removed. I then cut a small section of black photographic film to 

block the visible spectrum wavelengths. The camera will now detect IR light 

and no longer detect visible light. 

Lens assembly without IR filter 

Photo receptor 

The PCP was then re-assembled and 

placed back in the camera casing. 



I created a simple test rig using the modified 

camera and a box with a sheet of standard 

acrylic I had to hand layered over the top. I 

then placed a piece of paper over the acrylic 

and used this to test the software. 

A screenshot of the software is shown here. The left panel shows 

the camera input feed where you can likely make out the shadow of 

my hand. The software is detecting and tracking two of my fingers 

shown on the right screen meaning that I needed to adjust the 

settings and conduct more tests. 

With other attempts I added additional light sources from above and bellow the 

acrylic and creating a larger detection area which gave me enough data to know 

that total internal reflection was the best method to use going forward. 
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At this point I decided to postpone the project as the cost of some of the types of acrylic 

was beyond my budget at the time and would be a waste should the prototype encounter 

problems. I do now have plans to revise the design however much of the design theory is 

in place, little additional work should be required. 

 

Shown here is a CAD model I created to get dimensions and manufacturing data including 

an exploded view with the materials annotated. 

Outer panel components will be standard poly-

methacrylate while the black inner panels will be 

polycarbonate for rigidity when being removed to 

access internal components. 

Abrasion Resistant Acrylic 

Rear Projection Acrylic 

End Lighten Acrylic 

Scott’s Pine frame 



Rendered CAD Interpretation of Final Prototype 



Rendered CAD Interpretation of Final Prototype 


