CHAPTER 5

INDIVIDUALIZATION

Finding Something Unique

Taking into account all the current methods of sustainable design I have developed a line
of furniture and house hold items that can be personalized and customized to the consumer. My
research involved finding sustainable materials, space saving configurations, easy maintenance,
fast production, and customized features to enhance the bond between consumer and product.

I want to further the concept of product personalization by making products that are
completely unique to the individual. The most important and first thing | considered was how to
personalize functional objects in order to strengthen the emotional bond between a person and an
object. | have always been interested in surface texture and the sensory pleasure that it provides.
This attraction inspired me to think about what textures are unique to every human being. While
getting ready for bed and washing my hands I noticed the beautiful pattern on my fingertips. |
was intrigued by the curves and loops that covered the entire surface of my fingertips. The
individuality and uniqueness of fingerprints inspired me to think about how I could incorporate
the texture onto my designs.

The Fingerprint

The fingerprint texture is formed by the friction ridges of the skin on the hands and
fingers. There are several distinguishing patterns of these ridges, which include the loop, whorl,
and arch. Variations in loops include the radial loop and ulnar loop. Arches can be
subcategorized into plain and tented. Whorls have four varied patterns including plain, central

pocket, double loop and accidental.
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Figure 1: From left to right: Loop, whorl, and arch

http://ridgesandfurrows.homestead.com/fingerprint_patterns.html

The combination and variation of these three basic patterns ensure that no two
fingerprints or handprints are exactly the same. The pattern of a fingerprint is unique to every
individual. This uniqueness was exactly what | was searching for. Personalized products enhance
the bond between user and object. Because a fingerprint is so individualized incorporating the
pattern onto furniture and household objects could serve to strengthen the consumer product
attachment in order to prolong product lifespan. Having found my inspiration | began
experimenting with different ways of creating and applying the fingerprint texture.

Two-Dimensional Experimentation

My experimentation began with using my own fingerprint but ideally the customer’s
fingerprint would be used for his/her own furniture. My first stage of research involved how |
could transfer the fingerprint pattern onto larger functional objects. This involved quite a bit of
work and computer software manipulation due to the fact that the average thumb fingerprint is
only 1”x.75” in size.

The first step was to take an inked imprint of my thumbprint and apply it to paper. After


http://ridgesandfurrows.homestead.com/fingerprint_patterns.html
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several attempts at achieving a clean and precise print | then scanned this image at a very high
resolution so that it could be enlarged. The pattern was slightly blurred so my next step was to

refine the whorls, loops, and arches.

Figure 2: High resolution scan of thumbprint

I carefully manipulated the contrast levels in Adobe Photoshop and converted the image
from grayscale to black and white. The black and white bitmap image could then be imported

into Adobe Illustrator.
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Figure 3: Bitmap of thumbprint

In Hllustrator | traced the imported image, which converts the pixels into a vector image. |
experimented with different levels of path fittings, corner angles, and blur settings in the trace
dialog. Small adjustments resulted in drastically different tracing results. Certain configurations
resulted in an overly detailed and jagged image and others resulted in overly simplified curves.
After finding a nice balance of detail and smoothness in the line | furthered refined the lines by
digitally drawing in missing parts and erasing blurred edges. This was painstakingly detailed
process that had to be repeated over and over again. | wanted the print to be as precise and

accurate as possible.
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Figure 4: Vector image of thumbprint

The thumbprint was ideal to work with due to its large size and surface area. It also has a
nice combination of loops, arches, and whorls. | scanned several other fingerprints but found
most of them to be too narrow. The thumbprint is the most complex pattern of lines but also the
most interesting. After many weeks of refining the lines a clear and precise image began to

emerge.
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Extruding the lines was easier but | was beginning to realize that it would be easier to redraw my
pattern in the program in order to eliminate the exorbitant amount of vertices. | imported my file
and used snap settings to trace over my original drawing with simplified lines. | finally ended up

with lines that could be extruded.

Figure 7: AutoCAD extruded fingerprint drawing

After having successfully extruded the pattern of lines | imported the file back into
3dsMax so that I could bevel the surface slightly and join the shapes onto a square block. In the
program | could also get a better idea of how the texture would look in three dimensions. | took

renderings of the object from different views to preview how my printed object would appear.
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Figure 8: 3dsMax renderings of extruded fingerprint block

I was quite satisfied with the results of my digital work. The three-dimensional model
measures 12”x12” and %2 high. For the prototype the height of the relief measures ¥ from the
top of the block. Having the three dimensional file prepared and exported as an STL (Stereo
lithography) file it was then printed in a plastic powder based resin on a 3D printer. The texture

and relief height turned out beautifully.

Figure 9: 3D printed plastic/powder models
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The printed prototype helped me to envision the potential of my project however it is
little more than a decorative plaque that could serve as a wall hanging. 3D printing is a costly
manufacturing process and the material is far too delicate to be functional so | decided to
experiment with alternative materials and production processes.

In order to get the depth of relief on a large solid surface such as wood or plastic having
the pattern CNC routed seemed like a viable option. After consulting with the machine technician
I learned that the level of detail would be quite limited due to the size and shape of the router bits
available for use. There were also issues concerning the depth of the cut and sharpness of curves
so | had to adjust the corners in order for the router to be able to pass successfully over each line.
There were numerous changes that had to be made to the AutoCAD file in order to further reduce
the amount of vertices on the line drawing. The pattern had to be scaled to a much larger size

than | preferred but | decided to give it a shot. | performed a test on a 12”x24” piece of maple.

Figure 10: CNC routed fingerprint pattern on maple
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I was not satisfied with the quality of cut or the scale of the pattern. My intention was to
have to have the pattern clear and recognizable as an individual’s fingerprint. The CNC routing
process limited my ability to create a smooth and distinct pattern.

After all of my experimentation | was a little disheartened. | needed to find a cost
effective, and accessible means of production but all my efforts fell short. My last option was to
experiment with the CNC laser cutter. After a quick consultation with the machine technician |
was surprised to learn how quick and easy the process is. The machine can etch very precise
images onto humerous kinds of materials such as wood, paper, cardboard, and fabric. | was even
more delighted to hear that my fingerprint pattern needed no editing or scaling. The maximum
size limitation is 4’x4’ but the pattern could be as large or small as I desired due to the extreme
precision of the laser. All that is required is a black and white bitmap image of the drawing. |

experimented with different relief depths and sizes on a piece of birch plywood and was

completely satisfied with the results.

Figure 11: CNC laser cut test on birch plywood
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Stool Design

Having successfully laser etched my thumbprint onto a substantial material 1 could then
focus on material selection and stool design. | had several limitations in terms of materials. |
needed to find a sustainable wood that comes in large sheet form and also a wood that is able to
be CNC lasered and routed. After several days of research | came across a bamboo plywood
called Plyboo that suited my needs exactly. Plyboo is a 100% FCS certified hardwood plywood
that is easily machined and finished with traditional woodworking tools. | decided to work with a
¥."x 4°x8’ sheet of edge grain amber Plyboo.

| wanted the design of the stool to be rather simple because due to the addition of pattern
to the surface of the wood. 1 also wanted the stool to be easily assembled and disassembled so
that it can be stored when not in use and be able to be shipped in a small package. To eliminate
hardware and streamline assembly | designed a three-piece interlocking system. The u-shaped
legs assemble in a crisscross manner through interlocking slots at the top and bottom of the form.
After assembling the legs the stool top locks them into place through a pocket cut routed into the
bottom of the stool base.

The manufacturing process is quick and simple with the aid of CNC machining
technology. The fingerprint design is etched onto the surface of the wood. After thata CNC
router cuts out the individual pieces of the stool. The machining process took approximately
three hours to complete. Attempting to recreate this texture by hand would have taken an
exponentially greater amount of time. Design technology has allowed me to achieve a very
precise pattern in a very short time period. To seal and protect the surface of the bamboo and
bring out the natural color | applied several coats of Tung oil which is a natural drying agent that

gives the wood a slight sheen.



Figure 12: From left to right: Stool disassembled, legs assembled, stool bottom view

Figure 13: Texture detail and detail of joint

Figure 14: Assembled Stool

21



22

Conclusion

The thumbprint stool is just the beginning of a series of furniture and household objects
that | plan to develop. | am currently in the process of designing a coat rack, coffee table, and
light fixture that all feature the unique texture of my own fingerprints. My ultimate goal is to
create made to order household goods that incorporate the fingerprint patterns of individual
consumers. It is my hope that by using such a unique and individualized texture I can surpass the
current methods of mass customization and personalization and make objects that are truly unique
to an individual. By making objects that are personalized to the user it is my goal to deepen the
connection between owner and object to increase product lifespan.

Current methods of sustainable design focus on the eco-friendliness of materials and
production processes but often neglect sustainability beyond point of sale. | believe designers
must consider the entire lifecycle of the products they create and come up with unique strategies
to strengthen the attachment between consumers and their products. Product personalization and
customization is just one strategy that aims at lengthening product lifespan. These individualized
objects become special and reflect the personalities of their owners. If the bond is strong enough
the object becomes an heirloom that can be passed down through the generations. It is my hope

that my unique designs achieve this status and stand the test of time.
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