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Abstract – Wahl Clipper Corporation is the industry leader in 
both professional and consumer grooming products. In an effort to 
explore new technologies, Wahl would like to investigate an 
educational tool for their professional customers. The proposed 
Intelligent Clipper and Manikin System is designed to provide a 
user with the feedback needed to both influence and correct the 
user. In doing so, the user should be able to perform the haircut 
with minimal outside instruction. Research has shown that there 
are very few tools currently available to professionals that provide 
this function. This system utilizes Wahl’s most popular 
professional clipper, the Cordless Magic Clip, and a reusable 
manikin head. The feedback system incorporates RFID 
technology, Hall Effect sensor arrays, and individually addressable 
LEDs in conjunction with a modified taper lever mechanism 
accessible through Bluetooth technology. This feedback will 
effectively assist the user in performing the haircut. The system 
would be primarily used in a professional educational setting but 
has potential to be useful to consumers as well. 

 
I. INTRODUCTION 

For over 100 years, Wahl Clipper Corporation has been a 
pioneer for the grooming industry with their start coming from 
the very first electromagnetic hair clipper that was patented in 
1919. In order to maintain their status as a trailblazer of the 
grooming industry, Wahl is always looking for new 
technologies that will broaden their scope and benefit their 
customers. This has led them to an area that is sometimes 
overlooked – professional barber education. At the time of this 
project, there are currently very few tools that specifically 
target this need. In order to address this gap, Wahl is working to 
develop a system that will assist a user in performing a haircut 
with little outside instruction. The Senior Design team has been 
tasked with creating a prototype of a system that will provide 
the user with enough feedback to be able to perform the haircut 
correctly. The proposed design uses a combination of electrical 
and mechanical components in order to analyze the user’s 
technique and provide feedback. 

 
II. THE DESIRED HAIRCUT 

One of the most popular haircuts of the modern day is the 
Fade haircut. This haircut can be interpreted to include many 
styles, so the design team decided to limit the haircut to the 
Bald Fade haircut. It has been determined that this haircut 
includes three main sections of different lengths that can be 
achieved through the use of three different length combs 
provided to the team by Wahl. These combs include a gray 
comb which cuts hair to 1/16th of an inch in length, a red comb 
that cuts hair to 1/8th of an inch in length, and a purple comb 
that cuts hair to 1/4th of an inch in length. Each of these comb 
lengths correspond to one of the three sections of hair that was 
previously mentioned. 

 

In order to perform the haircut, the user would begin with 
the shortest length comb, in this case the gray comb, and work up 
to the next zone. Once the next zone has been reached, the user 
switches out the comb to the next shortest length comb or the red 
comb in this case and works up to the final zone. The final zone 
requires the longest length comb which is the purple comb for this 
haircut. In order to successfully complete the haircut, the user will 
need to blend the lines between the various sections by using the 
taper lever mechanism that will be outlined in further detail later 
on. The user will be provided with feedback to outline the 
location of the zones as well as the clipper’s position in relation to 
the manikin head. This will assist the user in knowing whether 
they are correctly performing the haircut. 

 
III. MATERIALS AND METHODS 

The proposed system is composed of two main physical 
components including the Wahl Cordless Magic Clip clipper and 
a reusable manikin head. Several electronic components are 
housed within the clipper including an Arduino Nano 33 IoT and 
a modified taper lever  mechanism. The clipper also has a 
neodymium permanent magnet mounted on the back of the 
clipper blades and unique RFID tags adhered to the clipper 
combs. The manikin head houses the remainder of the 
components including an RFID reader, Hall Effect proximity 
sensing arrays, Arduino Uno, Arduino Nano 33 IoT, and 
individually addressable LED strips. The electronics housed in 
the clipper are powered with the existing battery in the clipper 
and the components housed in the manikin head are powered with 
an external rechargeable power bank. The communication 
between the clipper and the manikin head is facilitated by the two 
Arduino Nanos that are housed in both of these parts. The 
Bluetooth communication is used to send information about the 
taper lever position from the clipper to the manikin head. This 
information will be used in conjunction with the information 
from the RFID reader and Hall Effect proximity sensing array to 
provide the user with feedback using the LEDs in the manikin 
head. 

The modifications made to the taper lever mechanism allow 
the system to know which position the lever is in based on where 
the taper lever is making contact with the clipper case. As seen in 
Figures 1-3, there is now a pogo attached to the taper lever that 
allows the lever to act as a switch when making contact with the 
clipper case. The various contact locations correspond to the 
blade set being fully open, fully closed, and halfway between the 
two. As seen in these figures, there are various leads coming off 
the contacts. These leads would be physically attached to an 
Arduino Nano 33 IoT that would act as the peripheral module in 
the Bluetooth communication scheme. This peripheral Nano 
would send data about the taper lever position back to the central 
Nano that is located inside the manikin head. This data would be



 
 
 
   
 
 
 
 

Figures 1-3. Modified Taper Lever Mechanism 
used in addition to the RFID tag data to light up specific LEDs 
inside the manikin head that correlate to which section of hair 
should be cut. The different positions of the taper lever allow for 
proper blending between the zones of the haircut which is very 
important to the overall success of the haircut. 

RFID technology is another component of the design that 
allows the system to provide the user with useful feedback. As 
mentioned previously, the color coded combs that are being used 
for the different lengths of hair have unique RFID tags attached to 
them as seen in Figure 4. 

 

 
Figure 4. Color coded comb attachments with unique RFID tags 

attached 
This allows the RFID reader that is housed in the manikin head to 
know exactly which comb is on the clipper at any time. The team 
has designed the manikin head in such a way that the different 
sections of hair will light up as they need to be cut. The light 
fields, as they are being called, act as a guide for the user to know 
where to cut based on the comb they have attached and the taper 
position that they have the lever in. 

 

 
Figure 5. Light can be shown through the cap in order to light up 

different light fields 

The RFID technology also works in conjunction with the 
Hall Effect proximity sensors so they know which section the user 
should be staying within. There will also be an LED collar that 
will be placed around the neck of the manikin. This will allow the 
team to provide visual feedback to the user based on the combs 
and position sensing. The LED collar will light up the color of the 
comb that is on the clipper. This LED collar will then flash based 
on whether the user is starting to get close to the boundary of the 
zone or if they have left the zone completely. In doing this, the 
feedback is intended to correct the wrong behavior and provide 
guidance on where the user should be cutting. 

One of the most important parts of this design is the 
corrective feedback that it provides to the user. This is done 
through the use of Hall Effect proximity sensing arrays. 

 

 
 

 
Figures 6-7. Hall Effect Proximity Sensing Array Top and 

Front View 
The arrays are mounted on the inside of the manikin head and are 
being used to detect the position of the Cordless Magic Clip via 
the magnet that is mounted on the clipper’s blades. There were 
two arrays needed in order to separate the three distinct regions 
that make up the Bald Fade haircut. Due to the limited number of 
I/O pins available on the Arduinos, a 16-input multiplexing IC was 
used for each array in order to take readings from all the Hall 
Effect sensors in the arrays. In doing this, it eliminated the need 
for a larger Arduino. As mentioned previously, the sensing array 
that would be “on” depends on the comb that is on the clipper. The 
first level of the haircut would only use the first array and would 
correspond to the gray comb. The second level of the haircut 
would use both arrays, one above and below the intended area to 
be cut, which corresponds to the red comb. The third level of the 
haircut would only use the second sensing array and would 
correspond to the purple comb. The combination of the tag that is 
read and the proximity of the clipper to the manikin head would 
provide the user with feedback through the LED collar that was 
mentioned. 

 

IV. CONCLUSION 
The system that was designed should be able to walk an 

untrained user through the process of performing a Bald Fade 
haircut. Due to extenuating circumstances, the physical integration 
of the individual parts could not be completed. The result was a 
system where each part was shown to work individually, which 
implies that the design would theoretically be able to function 
when fully integrated. 
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