Method of creating personalised foot insoles

The first thing to do in order to start this project was to create impressions of my own feet. To do this I bought foam impression boxes and simply stood in them. This created a clear imprint giving good detail of my own feet. I then took a series of pictures of said impressions. For my first attempt, I took pictures of each half, so one foot at a time, by myself staying still and slowly rotating the segment (A) after taking pictures at a series of heights (B). This was repeated until I had taken 110 pictures.
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After going through the pictures and removing any that were out of focus I was left with 98 which I then uploaded into Autodesk Recap Photo. The next step was waiting for the photos to be processed in the cloud into a 3d mesh single body. Once this was done I inspected the result. Unfortunately the result was a failure. It appeared that the images had failed to align correctly and so the outcome was unusable. Some of the pictures were visibly of the wrong orientation (c) and details from the foot were far and few between (D).
[image: ] (c)
[image: ] (D)
This meant that I had to repeat the step of picture taking. For my second go I placed the impressions upon some striped wrapping paper. The reason for this is that the lines of the paper below would help with the mapping of the pictures, acting like guidelines when stacking. I also put them on a table instead of the floor as this gave better light source. Using natural light meant that I had to make sure I got all the pictures completed in a quick time as not to have changing shadow depths between frames, but it also meant the quality of the images was a lot higher and with the light more detail could be gotten in the shot. I decided to take pictures with the feet together as I felt the quality was good enough that all details could be captured. I also inserted coins into each half to later use as size references (E). I ended up with less pictures this time but with the quality of the shots and the new underlay I was confident that this was all enough to work. After waiting 36 hours the cloud construction was finally complete and low and behold I had a successful 3D image of my foot impressions (F).  
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As you can see a fair amount of background was picked up but this was to be cropped out eventually was its okay. 
Changing the view format to solid with wireframe short cut gave me a better indication of the quality of the scan (G), as the picture outer layer of the scan can cover any blemish within the mesh itself. I was still really happy with the quality at this point and so was happy to move on to the next step of snipping all the unwanted extras. 
[image: ](G)
I simply made a square section around the impression box (H) and then inverted it so it was instead salted everything but the impression box (I) and then simply pressed delete so I was merely left with the foot impressions, with only a little over hang (J). 
 [image: ](H) [image: ](I) [image: ](J)
Now I had a clear cut picture of my foot impressions I thought to scale them to the correct size. So putting the image back to original I selected the scale tool, selected two points on opposite sides of the ten pence coin and input its size, 24,5mm (K) and this then enabled the whole thing to scale to the correct size. 
[image: ] (K)
My next step was to split the feet into two files, one for each separate foot. To do this I followed the same method of getting rid of the excess; selecting round a foot, inverting, deleting (L).

[image: ] (L)
With only one foot now (M) I ran a diagnositcs just to see what it would say and it came up soley with issues regarding the rim of my impression box (N)so I made the decision to trip it off then and there so that I only had the top layer and my impression (O). 
[image: ](M)[image: ](N)[image: ](O)
[bookmark: _GoBack]Using the surface tools I pushed and pulled the bridges btween the toes within the impression so that they were less harsh and then smoothed them down. I also smoothed out any indents I could see in order to get a nice smooth suface all over, the edge to get a nicer curve and also the crease from my foot. I then went back to the original file and did this all again with my other foot. I played around with the different view styles too which was intersting (P). 
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After exporting as a quad file I was able to insert the mesh file into Fusion, via sculpt environment. (Q)
[image: ](Q)
I first had to change it’s orientation so that the the top of the surface was running paralell to the xz plane (R). 

[image: ](R)
Once this was done I then converted the mesh file into a t-spine file so I could get to work on it (S). 
[image: ](S)
My next step was the make an offset plane from the xz plane, just below that of the foot impression mesh file.  On this new plane I was to then sketch, using spline, the shape of the rim of my foot impression. I used spline as opposed to just simply using line as I wanted the line to mimic the organic shapes of the impression. I didn’t go too close to the toes themselves and the gaps between as after looking at on the market insoles I found they tended not to actually stylise the toes. Once my line was drawn (T) I then extruded it, to the object, with the object being the imported foot impression (U). 

[image: ](T) [image: ](U)
Using the same line I the extruded again but this time changing the operation to intersect. Pulling this up I cut the top so that there was no longer any overhang and so that there was also a clean cut top (V). 
[image: ](V)
I repeated this all again with the right foot so that I was in matching places. On the right foot however, I took it one step further. On the side plane I drew a quadrilateral sloping from heel to toe. Then I extruded this in both direction so that I could cut the impression resulting with as follows, [image: ] [image: ]
The reason for this was to try and mimic that of an on the market insole. However I found that I lost all detail of the front of my foot when I did this. Because the way my foot sit smy toes land higher than the sole of my foot and so if they were to have direct suport the insole would have to be quite thick thoughout. This, however, would make the insole really chunky and logically, unusable in a shoe.

[image: ] As can be seen to the left the front end of the insole is not a slick curve as insoles tend to be. I considered altering it so that it did have the clean swoop but instead decided to leave it as this is a personalised insole and so the outline should be the personal print that was originally made. Because this derived from my own imprint I know that if this were worn my own foot would sit directly over this irregular section. As previoulsy mentioned about the thickness levels, I thought about trying to trim the walls at the back end but I don’t know how much of these are needed and do indeed offer support. Therefore this would happen after physical testing. For now I’ll leave it in. 
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Where I gave it the flat underneath it also resulted in a thick boarder. By selecting and extrude cutting I got rid of this so that I had a flush edge. 


[image: ] 
Upoon inspection the left foot is 3cm thick. As mentioned before this is an issue as you wouldn’t comfortably be able to get this in a shoe. If I take from the under side it gives the structure holes (W) and if I take from the top side down it removes some of the imprints detail(X) 
[image: ] (W)[image: ] (X)

Although the 3cm thickness is not what I would want this is the smallest for the stage I’m at right now. Physical testing to determin wether losing impression detail from the ball and heel of the foot is better or if losing it from the toes is more effective. 

Converting the file into a STL file was the next step so that it was compatible with CURA. By putting it into CURA makes it posible to then 3D print, and have a oen fo a kind personalised insole.  Due to the size of the printers bed the sole had to be split in half in order to be fully printed. A tab cut instead of a full straight line means that when combining the two its more structurly sound. 
[image: ]
 In CURA the first step is to orientate the piece correctly, so in this setting it was the flat underside parallel to the bed base. Due to the flat underside and the lack of outward angled overhang I didn’t require a bedded support. Checking all the settings I made sure the layer height was 0.2, in fill level 20%, 210® nozzle and 60® bed. Another thing to have sure was done was that there was a raft underneath the design. This is because it gives a sound bed for the structure to be built on.  To secure the initial stages of the print its best to run the nozzle so that the material coming out is in fact the correct temperature. This way you have a better chance of it sticking to the bed and then to its prior layer.  
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