
 

Background 

In the growing digital age, typing is an essential skill for performing most tasks on a 

computer. These tasks may range from simple Google searches to more complex tasks such as 

compiling music. However, individuals with visual impairments find it difficult to use ordinary 

keyboards because of their small font sizes, overcrowded keys, and low-contrast colors. Braille 

keyboards are available and are commonly used, but our client is unable to read Braille, 

requiring an alternative solution. He has tried a wide variety of keyboards, but they do not match 

his needs. Our solution will utilize a combination of high-contrast colors between keys and 

labels; raised, capital letters for easy identification; and auditory and tactile feedback. These 

modifications will provide a personalized, user-friendly interface for our target audience. In 

addition to this, we were also tasked to design a mass production plan for the final keyboard 

design, assuming it will be applicable to a large scope of users with visual impairments. 

Overview of Keyboards 

Rubber Dome Keyboards 

Most laptops and modern keyboards are made with rubber dome switches. Domes can be 

printed on a single sheet of rubber or silicone and have hard, carbon-based centers. The rubber is 

easily disfigured, and when pressure is applied to the key face, the dome collapses, moving the 

hard center downwards. The membrane underneath the keys has circuitry coated with metal. 

When the conductive tip of the carbon center is moved downwards, it completes the circuit until 

pressure is released. Rubber dome keyboards are cheap to manufacture, which is why they are so 

commonly used [1]. They are resilient to most spills because of the solid rubber layer that exists 
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above the hardware. The rubber provides for low auditory and tactile feedback, and users must 

push down on the keys entirely for the circuit to complete.  

Mechanical Keyboards 

Mechanical keyboards are a less widespread keyboard variety of that utilize mechanical 

switches. Unlike rubber dome keyboards, when pressure is applied to a key, a physical switch is 

pushed down. This action sends a signal to the computer indicating a key has been pressed so the 

corresponding character can appear on the screen [2]. Cherry MX switches, manufactured by 

Cherry GmbH, are a common brand of switches used in mechanical keyboards. There are many 

different varieties of Cherry MX switches, all with specific qualities that are more appealing to 

certain audiences. Because our client requires a device that provides tactile and auditory 

feedback, the ideal switch would provide a tactile response once pressure is applied and generate 

a loud, clicking sound. The Cherry MX varieties that fit these requirements are the Blue, Green, 

and White switches [3]. Regardless of the type of switch, all mechanical keyboards are louder 

and provide more tactile feedback to the user than rubber dome keyboards. Additionally, these 

keyboards are heavier and are more durable than their rubber dome counterparts [2].  

Molding and Casting Process 

An alternative to 3D printing keycaps is the process of molding and casting. Molds are 

commonly made from silicone rubber, which hardens into a solid after being left at room 

temperature for around six hours. When manufacturing keycaps, a two part mold is necessary to 

model the top and bottom of the sample keycaps. Once molds are created, the sample keycaps 

are removed and resin is poured into the lower mold. The upper mold is placed on top, and the 
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excess resin is allowed to flow out of the sides of the two part mold. Once the resin dries, the 

keycaps are removed from the mold, and the dried resin remaining around the edges of the keys 

is cut off. A drill is used to remove excess pieces of resin on the underside of the keys. [4] 

Market Research 

Adesso EasyTouch 132 Luminous 4X Large Print Multimedia Desktop Keyboard 

At only $19.80, the Adesso EasyTouch keyboard satisfies basic needs of individuals with 

visual impairment. The keys are bright yellow with a black background and black lettering. The 

keys are labeled with bold, capital letters that are four times the size of normal keyboard lettering 

and contrast well against the yellow. The keyboard is versatile and can be connected to a variety 

of PCs via USB cable. A line of hotkeys line the top of the keyboard that allow a user to execute 

common functions easily [4].  

Unfortunately, the design is lacking in certain aspects. On Amazon.com, the description 

of the product states that the design utilizes “Quiet Membrane Key Switches.” Membrane keys 

utilize rubber domes, and do not give the necessary auditory feedback that the client needs [4]. 

Because of severe visual impairment, our audience must capitalize on their other senses, such as 

hearing and touch, in order to type. It is essential that mechanical switches be used in place of 

rubber domes to maximize the auditory output. The Adesso EasyTouch also provides minimal 

tactile support. While the text on keys are bolded and enlarged, the client must still rely on his 

eyes to distinguish the letters. Our design would raise the letters above the keys so that the client 

can use his fingers to help him find the key he is looking for.  
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Figure 1: A diagram of the Adesso keyboard and its built in hotkeys to facilitate basic keyboard functions 

 

Califone Oversized Keyboards 
 

Califone has released a few different models of oversized keyboards. The price ranges are 

$40 and above-- significantly more expensive than the previously mentioned Adesso models. 

The company’s keyboards vary between wired and wireless, although that functionality does not 

hold relevance to our client’s needs. The keyboards are color coded between vowels, consonants, 

punctuation, numbers, and other miscellaneous keys, allowing for easier differentiation between 

keys. Color-coded labeling has the potential to greatly facilitate the client by narrowing down 

their search for the correct key to solely those of one color. However, overusing colors may 

confuse the audience and make it harder for them to type. The wireless keyboard has bold, 

enlarged, capital lettering in white, which contrasts with the background of all key colors [5].  

The Califone Oversized keyboards are specially designed for beginners with special 

needs trying to learn how to type. For this reason, it only includes the most commonly used 

punctuation in an effort to minimize unnecessary keys on the keyboard. While this may be 

helpful for a child learning how to type, a person who has used traditional keyboards in the past 

may find it inconvenient. As mentioned previously, the wireless model has bold, capital lettering, 

but its cheaper alternative--the wired model--utilizes lowercase lettering, and neither model has 
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raised text [5]. It is crucial that assistive keyboards use capital lettering to eliminate confusion 

between similar letters, such as “a” and “d,” or “n” and “h.”  

 

Figure 2a, 2b: The Califone wired (left) and wireless (right) keyboards incorporate color-coded keys into 
their design. 

 
Max Keyboard Nighthawk Large Print Mechanical Keyboard - Cherry MX Blue 

Of the limited number of mechanical keyboards catered for the visually impaired, the 

$129.99 Max Nighthawk Keyboard provides many of the most beneficial functionalities. It 

utilizes Cherry MX Blue switches (see Figure 3a) which produce a loud, clicking sound when 

pressed and have a tactile “bump” that can be felt when the key is pushed down. These features 

allow a visually impaired user to easily recognize when a key has been pressed. Additionally, the 

letters on the keys are large, bolded and uppercase. White and gray are used to distinguish groups 

of keys, as seen in Figure 3b below, while black is used for the background color. All the keys 

found on ordinary keyboards are present to provide the same typing experience as a person 

without visual impairments [6].  
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Figure 3a, 3b: The Max Nighthawk Keyboard has Cherry MX Blue switches (left) to provide auditory and 
tactile feedback to the user. Additionally, the keys are color-coded (right) either white or gray on a black 

background. 
 

Though the Max Nighthawk Keyboard is certainly an improvement compared to rubber 

dome keyboards designed for the visually impaired, there are still problematic issues with the 

model. Firstly, the color coding on the keyboard is not entirely distinct. The choice of gray as a 

third color is poor as it does not contrast well with either white or black, which may prove 

confusing for a user. Additionally, though the letters are uppercase and in large print, locating the 

keys may still prove difficult to a person with severe visual impairment. Our plan to incorporate 

raised letters on the keys would greatly remedy this issue. The cost of the Max Nighthawk 

Keyboard is also quite high, and it may not be easily accessible to some people. We aim to 

design a cheaper alternative to the current solution as well. 

 
Mechanical Keyboard with Blue Switches and Preset Customizable Lighting Effects 

This mechanical keyboard is designed and sold by AUKEY primarily for PC and Mac 

gamers. Unlike the majority of other keyboards with an integrated backlight, this model is 

equipped with multiple LED configurations programmed into the base of the keyboard. The 

AUKEY mechanical keyboard has 7 different colors that can be displayed under each key, with 9 

preset LED effects. With the addition of these LED lighting effects, this keyboard is unique from 
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others, as it allows the user to choose from a variety of lighting options while also providing the 

auditory feedback of a traditional mechanical keyboard. 

 

Figure 5: The figure above is an example of a backlit keyboard that is designed for use by individuals 
with visual impairment and users that require high contrast between text and keys (AUKEY, 2018). 

 

There are 104 keys on the AUKEY mechanical keyboard that are mounted on Outemu 

Blue mechanical switches and provide the user with an audible click sound. In addition, these 

keys that can be washed or replaced. However, this keyboard does not satisfy our first priority as 

it does not have the raised letters that our client explicitly requested. Though the backlight is 

favorable, modification to the overall keyboard must be made to add raised capital letters [8]. 

Conclusion 

Though many attempts have been made to manufacture a keyboard for the visually 

impaired, none have consolidated the features that we have determined most beneficial for our 

audience. The most important feature for our keyboard design is raised, capital letters on each of 

the keys, which none of our competitors possess. We also want to utilize high contrast colors 

between keys and their text in our final product, and though some available keyboard models 
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such as the Adesso, Califone and backlit keyboard have this feature, they fall short in other 

categories. Since we are designing a keyboard for someone who is already familiar with the 

QWERTY keyboard and all the features on an ordinary keyboard, it would be sensible to create a 

product that follows the same design. The limited functionality of the Califone keyboard is 

undesirable in this case. Additionally, it is vital that our keyboard provides auditory and tactile 

feedback; the mechanical Max Nighthawk Keyboard does provide this feature, but it does not 

provide the contrasting colors that our client needs. While each market product has its own 

desirable traits, improvements must be made to all of these designs. The optimal product to 

present to our client would possess an aggregate of these desirable qualities.  
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