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BRIDGING THE GAP BETWEEN "MAN AND MACHINE" 
THROUGH THE HAPTIC/HUMAN MACHINE INTERFACE (HHMI) 

AND A NOVEL ACCELERATED LEARNING SYSTEM 

Joseph A. Curcio1 and John J. Daniels,2 

Within the nascent Wearable / Internet of Things (IoT) industry, the need exists 
for improved means of capturing data from, and applying signals to, the human 
body.  Providing the necessary link between human and machine - the patented 
Kinaptic HHMI (Haptic Human Machine Interface) provides a cost effective, 
lightweight, wearable, bi-directional base layer with the capability of detecting, 
analyzing and applying electrical signals from/to the body.  Based on the HHMI 
base layer, Kinaptic, LLC proposes a novel "Accelerated Learning System™" 
that employs the body's naturally occurring electrical signals to facilitate rapid 
neuromuscular training. 

INTRODUCTION 

Kinaptic, LLC, is an emerging growth, technology-based company engaged in the develop-
ment of a human/machine interface technology with broad market potential in the nascent Wear-
able and IoT (Internet of Things) markets.  Kinaptic conceives and develops patented and pro-
prietary products, specific-use applications, and high yield manufacturing technologies.  These 
technologies empower clothing and other wearable garments with the capability to "detect, ana-
lyze and apply" the naturally occurring electrical signals of the human body for worldwide appli-
cation in educational, entertainment, gaming, remote unmanned vehicle control, medical and 
military markets.  At the core of the Kinaptic technology is a thin flexible membrane employing a 
unique screen printed conductive ink (ink developed by DuPont and digital printing manufactur-
ing process co-developed with Fuji / Kinaptic) controlled through a proprietary multiplexed elec-
tronic circuit packaged in a watertight enclosure suitable for integration into a full line of weara-
ble garments.  Providing the necessary link between human and machine - the patented Kinaptic 
HHMI (Haptic Human Machine Interface) provides a cost effective, lightweight, wearable, bi-
directional base layer with the capability of detecting, analyzing and applying electrical signals 
from/to the body. 

 
We explore the unmet need for a more comprehensive interface for remote controlling a UxV 

and introduce a Haptic Human/Machine Interface and a novel Accelerated Learning System™ 
being developed by Kinaptic, LLC. Kinaptic’s patented Accelerated Learning System™ consists 
of proprietary engineered software and wearable hardware that “Detect, Analyze and Apply.” The 
platform amplifies the weak electrical signals generated when a muscle is contracted. As the real-
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time neuromuscular feedback is produced this information is collected and processed and a corre-
sponding muscle stimulation signal is delivered, augmenting new pathways in the brain and sig-
nificantly decreasing response time across multiple applications. 

Practical applications of the Kinaptic HHMI and the Accelerated Learning System™ include 
use in robotics, gaming, medical/rehabilitation and more. Additional utility of the Kinaptic HHMI 
and Accelerated Learning System™ include applications in the VR/AR (Virtual Reali-
ty/Augmented Reality) gaming space, medical/rehabilitation, non-opiod pain-mitigation, pilot 
training and more. The haptic/human machine interface concept as it applies to human/robot in-
teraction will be presented along with a detailed explanation of the novel application of the Ac-
celerated Learning System™ developed by Kinaptic, LLC. 

HAPTIC INTERFACES 

The advancement of unmanned vehicle systems for many applications has been rapid and 
widespread. There has not been a concurrent evolution in the interface of a remote human opera-
tor with the unmanned vehicle, beyond the joystick and video display. UxV operators and the 
UxVs they control are typically remotely located from each other.  This remoteness creates hu-
man factors issues.  Operators of UxVs note a number of interface issues physical arrangement of 
the displays (too far apart), the unnecessarily complicated retasking processes, and difficult-to-
read displays3.  The industry has focused on leaps forward for the main robotic system, while the 
joystick/video interface seems to have been left as a good-enough solution. A haptic interface 
uses touch and movement to allow a human to interact with a computer.  The interaction can be 
through bodily sensations, where computer-controlled touch sensory cues are received as the in-
put to the human, and detected movement, where the determined movement of the human body is 
received as input to the computer.  

For example, robot control with haptic feedback provides an operator with real-time tactile 
sensory feedback from a remotely piloted vehicle without adding to the auditory and visual bur-
den already placed upon the operator.  Looking back at least several UxV technology generations 
ago, Wickens and Hollands describe critical principles of aviation display design, developed 
through an understanding of the psychology of information processing.  Alerts are another aspect 
of the human/machine interface that should be carefully considered.  It is important for alerts to 
be easily interpreted.  Alerts, visual, auditory, or otherwise, must signal to operators if there is a 
situation that requires attention, but ideally with minimal work-flow disruption.4  Even with the 
best display technologies and graphical-user-interfaces, the status and environment of the UxV is 
difficult to absorb.5  With conventional interfaces, remote operators do not have adequate multi-
sensory cues, like one has in a manned vehicle, to really comprehend changing conditions such as 
orientation, speed, impacts and vibrations. The kinesthetic cues available from the motion of a 
manned vehicle are not available to the remote operator. Lack of adequate sensory cues to the 

                                                      
3 Unmanned Aerial Vehicles for Maritime Patrol: Human Factors Issues, Robyn Hopcroft, Eleanore Burchat, and Jul-
ian Vince, Air Operations Division, Defence Science and Technology, Organisation, DSTO-GD-0463. 
4  Wickens, C.  D., & Hollands, J.  G.  (2000).  Engineering psychology and human performance (3rd ed.).  Upper Sad-
dle River, NJ: Prentice Hall. 
5 McCarley, J.  S., & Wickens, C.  D.  (2005).  Human factors implications of UAVs in the national airspace (Technical 
Report AHFD-05-05/FAA-05-01).  Savoy, IL: University of Illinois, Aviation Human Factors Division. 
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remote operator significantly limit the remote operator’s situational awareness and can compro-
mise safe and effective control of the vehicle or jeopardize the mission.6 

WEARABLE COMPUTING 

The desire for wearable computing, where a computer/human interface is always ready for use 
because it is worn like clothing has been around for decades. Over four decades ago, Professor 
Steve Mann, who has been called the father of wearable computing7, foresaw a new approach to 
the computer/human interface where the apparatus is always ready for use because it is worn like 
clothing8.  This led to the evolution of a concept Mann calls Humanistic Intelligence where video 
and audio sensory cues create a “perceptual reality mediator.”  This generalized mediated percep-
tion system can include deliberately induced synesthesia where neurological stimulation of one 
sensory or cognitive pathway leads to automatic, involuntary experiences in a second sensory or 
cognitive pathway9.  Humanistic Intelligence theory thinks of the wearer and the computer with 
its associated input and output facilities not as separate entities, but regards the computer as a se-
cond brain and its sensory modalities as additional senses, in which synthetic synesthesia merges 
with the wearer's senses.  In this context, wearable computing has been referred to as a "Sixth 
Sense"10. 

 
Now, due in large part to Moore’s Law and the continuous miniaturization of electronics, and 

other technologies, such as small, lightweight, ultra-high resolution displays, Dr Mann's decades-
long vision for human/machine integration and wearable computing will soon be as common 
place as the ubiquitous cellphone.  Kinaptic’s “Wearable Eco-system" coupled with enabling 
VR/AR technologies provides the core foundation for delivering this Deep Immersion Hu-
man/Machine Interface.  The wearable eco-system consists of garments capable of detecting vari-
ous signals generated by the human body, performing advanced analysis of these signals and ap-
plying direct stimulation to muscles.  This system is certain to offer a significant advancement on 
the path towards blending the line between man and machine. 

HHMI Technology Explained 

The HHMI is at the core of the Kinaptic-Enabled™ suite of technologies. Within the garment, 
a patented network of individually addressable "pixelated" nodes are controlled by on-board elec-
tronics and off-board applications accessed via BLE (Bluetooth Low Energy) NFC (Near Field 
Communications). Collectively, this system provides the capability to "detect" by picking up sig-
nals from the human body, "analyze" by making intelligent real time decisions and "apply” by 
stimulating the appropriate muscles using low-level electrical stimulation.  The core technology is 
Kinaptic’s Haptic Human/Machine Interface (HHMI) depicted in Figure 1.  The HHMI is a wear-
able electronic garment having a large array of individually addressable dry electrodes that de-
tects muscle and nerve activity, analyzes the detected signal, and generates a corresponding acti-
vation signal that is applied via the same electrode array to create movement and touch sensa-

                                                      
6 Draper, M.  H., Ruff, H.A., Repperger, D.  W., & Lu, L.  G.  (2000).  Multi-sensory interface concepts supporting 
turbulence detection by UAV controllers.  Proceedings of the First Human Performance, Situational Awareness and 
Automation Conference, 107-112. 
7 "The Father of The Wearable Computer", IEEE ISSCC, Feb.  7th, 2000. 
8  http://wearcam.org/swim/ 
9 Wearable computing: A first step toward personal imaging, S Mann - Computer, 1997. 
10 Mann, S., Wearable Computing.  In: Soegaard, Mads and Dam, Rikke Friis (eds.).  The Encyclopedia of Human 
Computer Interaction, 2nd Ed.  Aarhus, Denmark: The Interaction Design Foundation, 2013. 
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tions. These unique and patent-pending innovations empower wearable electronics with the capa-
bility to detect, analyze and apply the electrical signals of the human body. 

  
Unlike any other wearable architecture, the large array of small addressable electrodes create 

easy user-customization, calibration and change in the use of the garment.  Pixelation allows sub-
system (neuromuscular) level scale detection which provides a more precise and refined data cap-
ture and muscle activation capability. Location and placement of the garment on the body does 
not have to be precise, can shift around, and automatically accommodates for different sizes and 
user physiologies.  Bi-directional capability allows the system to operate proactively.  As opposed 
to most wearable products on the market currently that provide gross scale measurements, the 
Kinaptic HHMI allows for high resolution detection, trend spotting and the capability to provide 
early warning for muscle fatigue and injury prevention.  

 

Figure 1. HHMI Structure.  Pixelated grid of dry electrodes controlled through a high speed mul-
tiplex electronic circuit, communicates wirelessly to remote application. 

 

Figure 2 illustrates the Kinaptic HHMI prototype block diagram and example embedded sen-
sors and transducers, working towards a technology demonstrator that includes an Electronic 
Package with a powerful but low cost Arduino-based Microprocessor.  The Microprocessor con-
trols the operations of the electronic components and device functions.  A specially constructed 
Digital TENs (Transcutaneous Electrical Nerve Stimulation11) device allows for the generation of 
instantaneously varied electrical signals, under the control of the Microprocessor.  The TENS 

                                                      
11 TENS: Transcutaneous Electrical Nerve Stimulation.  TENS is a commonly used electronic method of nerve stimula-
tion and muscle excitation for therapeutic purposes. 
https://en.wikipedia.org/wiki/Transcutaneous_electrical_nerve_stimulation 
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signal waveform can be varied in frequency, intensity, pulse width and other signal characteristics 
depending on the application and circumstances.  The HHMI Wearable Electronic includes a grid 
of individually addressable electrodes that are configured and dimensioned for both signal appli-
cation and detection.  Also unique to the HHMI Wearable Electronic is the ability to embed small 
semiconductor based sensors, detectors and transducers within the durable barrier thermal plastic 
that also acts to bind and connect the embedded devices to the printed electronic circuit.   

 

 
Figure 2. Block Diagram of Kinaptic electronics package and printed electrode components com-

prising the core HHMI technology. 

 

A Multiplexor is controlled to route the detected and applied signals to the electrodes, which 
enables only a single TENs source and EMG detector to be needed for applying and sampling 
signals from any of the multitude of electrodes.  When this multiplexed individually addressable 
electrode system is scaled up to a large array of electrodes, the advantage of the HHMI patent-
pending multiplexor becomes significant, resulting in a beneficial cycle of lower component 
count, failure modes, bulk, weight, power consumption and cost.  This system also allows the 
HHMI Wearable Electronic to be custom configurable through a calibration routine to any user’s 
specific physiology, and is very orientation and position tolerant. 

Significant Technology Demonstrators Being Achieved 

HHMI enables a remote reality (“remotality”) interface between humans and machines, and 
between humans and humans.  The technology demonstrators that Kinaptic is building currently, 
and will continue to develop include a number of unique features that benefit products for health, 
entertainment, training, robotics and more.  Some identified uses of the HHMI include mitigating 
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tremor, accelerated learning, cognitive therapy, remote robotic and drone control, virtual and 
augmented reality, stroke, brain and spinal cord rehabilitation, gaming, education, pain relief, en-
tertainment, remote surgery, remote participation in and/or observation of an event such as a 
sporting event, and biofeedback.  Figure 3 depicts some of the early technology demonstrations 
using the core Kinaptic technology.  Early testing has confirmed that the Kinaptic HHMI tech-
nology is capable of detecting signals from the human body and applying signals to the human 
body.  Using Electromyography (EMG), Kinaptic has successfully demonstrated the ability to 
capture neuromuscular motor unit activity.  Using these signals, engineers at Kinaptic have suc-
cessfully flown a remotely operated drone using simple hand motions.  Similarly, using an accel-
erometer mounted in a glove detecting the motion of the hand of one person, Kinaptic engineers 
have successfully demonstrated the ability to trigger involuntary muscle contractions in a second 
user and remotely cause the second user's hand to move in parallel to the initial user's hand mo-
tions. 

 

Figure 3. Demonstration of "detect" capability using Electromyography (EMG) with Kinaptic 
pixelated sleeve (top image) and Demonstration of "detect and apply" with signals detected on hand 

of one user and signals applied to create involuntary movement of hand of second user (lower image). 

 

More advanced HHMI testing and development are currently underway and planned.  Engi-
neers at Kinaptic performed a preliminary test of the potential for using the Kinaptic HHMI sys-
tem for mitigating Parkinson's tremors.  Engineers outfitted a Parkinson's patient with a simple 
TENS unit on one arm and allowed the other arm to remain unchanged.  The patient was asked to 
hold two empty coffee mugs in his hands.  The Kinaptic engineer adjusted the TENS signals to 
modulate the output waveform in an attempt to mimic the tremor frequency, with signals applied 
one hundred eighty degrees out of phase.  The intention was to generate a stimulation signal that 
would effectively cancel the tremor signal, similar to the theory of noise cancellation.  For a brief 
moment, the engineer managed to get the TENS equipped hand to settle down.  This test was per-
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formed in an open-loop fashion with no detection of muscle activity.  It is postulated that using 
the HHMI technology, a closed-loop system can be created that will effectively produce a tremor 
cancelling signal suitable for this application.  Figure 4 depicts this testing in progress. 

 
Figure 4. Demonstration of "apply" capability using TENS signals to cancel out Parkinson's 

tremors.  Patient is outfitted with a TENS unit on left arm, TENS waveform is manually adjusted in 
initial open-loop demonstration mode by Kinaptic engineer during testing. 

 

HHMI APPLIED TO VR AND AR GAMING 

The Multiple Resource Theory holds that different sensory modalities draw from different at-
tention resources12.  It has long been suggested to make multisensory cues available to the  opera-
tors of remote vehicles13.  It has been suggested that a multisensory interface reduces the overload 
on an operator experienced when a particular sensory mode, for example, vision, is swamped 
with information14.  

Kinaptic aims to accelerate the technology required to more fully "immerse" an operator in a 
virtual reality or augmented reality environment.  The intention is to provide sensory inputs be-
yond the more typical auditory or visual technologies commonly employed currently.  By adding 
haptic sensation, the user's global perception of "state" is more fully immersed.  The goal is to 
provide the sense of touch and movement that is coordinated with the visual and auditory cues 
provided by the VR or AR environment.  As long as a VR/AR participant feels oneself "sitting in 

                                                      
12  Calhoun, G.  L., Draper, M.  H., Abernathy, M.  F., Patzek, M., & Delgado, F.  (2005).  Synthetic vision system for 
improving unmanned aerial vehicle operator situation awareness.  Proceedings of SPIE: Enhanced and Synthetic Vi-
sion, 5802, 219-230. 
13  Wickens, C.  D.  (2000).  Imperfect and unreliable automation and its implications for attention allocation, infor-
mation access, and situation awareness (Technical Report ARL00/NASA-00-2).  Moffett Field, CA: NASA Ames 
Research Center. 
14 Calhoun, G.  L., Draper, M.  H., Ruff, H.  A., & Fontejon, J.  V.  (2002).  Utility of a tactile display for cueing faults.  
Proceedings of the Human Factors and Ergonomics Society 46th Annual Meeting, 2144-2148. 
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the chair" or "standing on the ground" while the virtual world suggests otherwise (riding in a car, 
flying a plane, on horseback, etc.), there is room for improvement in the haptic immersion space.  
Kinaptic's HHMI is suitable for this application.   

An example of the Kinaptic HHMI technology being deployed in a VR gaming environment is 
shown in Figure 5.  In this image, a user is shown wearing a VR headset and holding a set of VR 
game controllers.  In the background, the screen image depicts the jousting match that this VR 
game generates.  The user's jousting arm is outfitted with a Kinaptic HHMI sleeve.  When the 
user's joust makes contact with his/her opponent in the game, the user's arm is involuntarily 
flinched back in a very realistic reaction to the joust strike.  This demonstration provides very 
early substantiation for the utility of employing the Kinaptic HHMI technology as part of a deep 
VR/AR immersion strategy. 

 

Figure 5. Demonstration of Kinaptic HHMI sleeve in "Immersive" VR/AR Gaming.  User's right 
arm is fitted with the Kinaptic HHMI sleeve.  Game being played is a horse mounted jousting game 

(screen shot visible in background).  When the user's joust (game pad in right hand) strikes an oppo-
nent, the HHMI sleeve produces an involuntary reaction causing the user to raise his joust. 

 

HHMI APPLIED TO DRONE CONTROL 

The unmanned vehicle industry has been using a “good enough” approach to the feedback and 
control of remote devices, often still relying on basic joystick and computer monitors. Virtual and 
augmented reality is poised to change the conventional joystick/computer interface. The addition 
of haptic feedback and control completes the VR immersion as previously discussed, with the 
ultimate potential that the operator will feel as if he or she has become the remotely controlled 
vehicle. 

Several advantages are offered through this immersive drone control opportunity.  These in-
clude allowing the drone to perform as an extension of the pilot's cognitive and physical world, 
essentially leveraging the human's "wet ware" (brain) and transporting the pilot's experience to 
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the external unmanned vehicles.  This will potentially allow fewer humans to control more drones 
in real time and allow the human's natural instinctual behavior to propagate outwards into the 
drone's functional behavior base.  In effect, the pilot virtually “becomes” the drone. 

As a swarming drone example of this type of flight control, consider a human fighter jet pilot 
flying in formation with a squadron of drones.  As the drones on the periphery of the squadron 
encounter physical threats, sensory cues are propagated back to the human pilot in the form of 
haptic sensory signals on the pilot's body through the Kinaptic HHMI wearable garment such as 
depicted in Figure 6 showing the Kinaptic prototype "Base Layer" shirt.  This relieves the pilot of 
excessive visual or auditory stimulus overload while providing immediate and important system 
level sensory perception.  Further, due to Kinaptic's HHMI bi-directional capability, this same 
wearable garment will allow the pilot to send control cues to the drone through neuromuscular 
signals by flinching and flexing particular body muscles.  All the while, the pilot is able to main-
tain total control of his/her own aircraft and has not required any additional visual or auditory 
signal overload.   

  

Figure 6. Kinaptic HHMI "Base Layer" shirt prototype.  Shown inside-out for purposes of 
demonstrating the placement of conductive dry electrode pads. 

 

Applying HHMI to robotic applications beyond traditional drones, similar requirements and 
advantages as discussed and associated with drone control apply.  Avoiding "information over-
load" for human operators and exploiting the operator's tactile sensory input are two immediate 
benefits of employing HHMI to robotic control.  Leveraging human perception and cognitive 
ability to operate multiple robots while functioning in a command and control capacity is another 
advantage offered by the Kinaptic HHMI.  UxV autonomy in general, when employed in an AI 
(Artificial Intelligence) capacity off-loads the operator's burden for control of the unmanned ve-
hicles.  This significantly enhances the operator’s capacity to process the details of the conditions 
and relevant information onboard, ambient, and distant from the remote unmanned vehicle.  Per-
haps more importantly, by capturing the control signals generated by human operators, and using 
data aggregation techniques to isolate superior control patterns, an AI approach using Kinaptic's 
HHMI technology is empowered with rapid control optimization.  In essence, AI creates a unique 
opportunity to exploit deep immersion for accelerating both robot and human control effective-
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ness.  Humans and robots will be afforded the opportunity to become more efficient through di-
rect observation and an intuitive closed loop feedback control of one another. The quote below 
captures this notion of human/robot close collaboration and sheds some light onto the direction 
envisioned by the leaders in US DoD unmanned systems applications. 

"It is critical to keep the human in the loop and focus on optimizing how humans and ma-
chines can better work together." - Admiral Girrier 

HHMI APPLIED TO TRAINING 

As with robotic control as discussed previously, there are several advantages offered when 
employing the Kinaptic HHMI technology to training.  In general, the HHMI technology exploits 
cognitive pattern recognition to augment muscle memory and eye/hand coordination.  While 
providing a fully immersive experience, the HHMI technology also augments the visceral and 
intuitive sense of motion and touch.  Together, this brings the "first person view" to the tactile 
level.  Ultimately, this results in reduced training cost and reduced cycles of learning. 

Training, as discussed relative to HHMI technology is achieved through simultaneous stimula-
tion of three of the brain processing centers by applying synchronized sensory cues.  The sensory 
cues stimulate the auditory, visual and motor processing centers and quickly build the muscle and 
motor patterns necessary for learning.  This approach is suitable for any muscle memory and pat-
tern recognition teaching or training, such as perfecting a golf swing, playing a musical instru-
ment or flying a plane.  The idea is to record the body position "best practices" of an expert, de-
termine a sensory cue (such as a haptic stimulation), and apply the sensory input during a learning 
session to quickly build up pattern recognition and/or muscle memory.  This ensures that the 
"best practice" is learned by the student. 

HHMI APPLIED TO SPORTS MONITORING AND TRAINING 

The HHMI technology is well suited to be used in real time performance monitoring and en-
hancement.  Many of the currently available wearable products on the market today either capture 
single point data, or rely on multiple sensors placed strategically around the body.  One enabling 
and unique feature of the HHMI technology is the use of the pixelated bi-directional matrix of dry 
electrodes communicating through a multiplexor circuit to the sensors and actuators.  This allows 
for a high resolution data matrix to be captured, processed and transmitted.  The neuromuscular 
level signal detection offered by this technology allows for improved performance monitoring, 
trend detection and early warning notifications.  One major benefit of this approach is the ability 
to provide predictive analytics and ultimately detect the early onset of muscle fatigue, preventing 
injuries before they materialize. 

Muscle mapping is another potential application for the Kinaptic HHMI technology.  In this 
instance, high resolution muscle activity maps are generated in real time.  This information is 
valuable to sports trainers, athletes and medical personnel.  Additional applications such as Heart 
Rate Variable (HRV)15 system, detecting the best times to train, work or make decisions are also 
possible using the Kinaptic HHMI technology.  Human performance optimization through Burst 
Mode Alternating Current (R-STIM)16 techniques are achievable using the HHMI technology due 
to the unique detect and apply capability offered by this technology.  In general, this system when 

                                                      
15 https://en.wikipedia.org/wiki/Heart_rate_variability 
16 http://www.electrotherapy.org/modality/russian-stimulation-and-burst-mode-alternating-current-bmac- 
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applied to sports monitoring and training offers improved muscular efficiency and improved 
training efficiency, reducing the risk of costly injuries and providing high resolution data for 
tracking and analysis. 

HHMI IN MEDICAL APPLICATIONS 

Several medical applications have been identified employing the core Kinaptic HHMI tech-
nology including a suite of non-opioid based pain mitigation products. As part of Kinaptic's 
startup strategy, the use of the core HHMI technology in an "apply" only application has been 
purposefully pursued.  Using the well established and FDA approved TENS technology coupled 
with the Kinaptic HHMI dry electrode pad system, Kinaptic will be introducing an easy to use 
dry electrode TENS based pain mitigation product.  Several advantages offered by the Kinaptic 
product as compared to other TENS products include the elimination of single use gooey/messy 
gel electrodes with limited pad placement options.  The Kinaptic HHMI dry electrode system of-
fers reusable, easily reconfigurable dry electrodes that can be machine washed and are more com-
fortable to wear than the traditional gel electrodes employed by typical TENS devices.  An exam-
ple of this non-opioid based pain mitigation product is shown in Figure 7. 

 

 
Figure 7. Kinaptic Non-Opioid based pain mitigation product employing an FDA approved TENS 

device coupled with proprietary dry electrode system.  No messy gel electrodes, reusable, machine 
washable pads provide cost effective, safe, convenient pain relief. 

A PATH TOWARDS ACCELERATED LEARNING 

Accelerated Learning is built upon the foundation of Kinaptic's core HHMI technology and 
uses haptic sensory capability coupled with haptic feedback.  Assimilating visual and auditory 
cues,  Kinaptic's Accelerated Learning technology closes the loop on neuromuscular training and 
offers immense potential in ground breaking and revolutionary ways to advance training technol-
ogy.  Traditionally referred to as eye/hand coordination, this technology speeds up the body's nat-
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ural ability to detect subtle auditory, visual and tactile cues and augment the process of pattern 
recognition assuring learned skills.  An example of an Accelerated Learning demonstration is the 
teaching of a musical instrument such as a piano.  In this example, a Kinaptic HHMI sleeve will 
be placed on an expert pianist and a recording of the specific hand motions playing the piano 
keys, coupled to a recording of the eye movements following the printed music, will be captured.  
This recording will be played back into the sleeve of a novice pianist, along with a visual indica-
tor highlighting the notes on the printed music.  Potentially an eye tracking mechanism to assure 
that the student is keeping pace with the music may also be included.  This system will provide 
gentle neuromuscular stimulus to the novice's arms, encouraging finger movement in time with 
the music.  This will result in a system that simulates a human teacher's own hands on top of a 
student's hands teaching appropriate timing and form. 

 

 

Figure 8. Kinaptic's Technology Rollout on the path to Accelerated Learning.   Kinaptic builds on  
revenue generation from product commercialization and a revenue generating R&D model in order 

to advance the development of the higher use advanced technology such as Accelerated Learning. 

 

A number of Accelerated Learning demonstrations have been considered and discussed, but to 
date, none have been developed.  As the core Kinaptic technology evolves, a path towards deliv-
ering an Accelerated Learning demonstration become more realistic.  As depicted in Figure 8, 
Accelerated Learning is based on the foundation created by launching "Apply" only, then "Apply 
and Detect" and finally "Detect/Analyze/Apply" technology.  Aside from providing a "Haptic 
Bridge" between man and machine, Kinaptic's HHMI technology creates a sympathetic synthesis 
between cognitive and physical perception through haptic immersion.  By capitalizing on the oth-
erwise underutilized exposure of skin, HHMI technology blends "real" and "virtual" worlds and 
opens up a whole array of new possibilities for human/machine interaction. 
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CONCLUSION 

Kinaptic's HHMI technology has been presented and explained.  Several real-world demon-
strations of the HHMI technology have been presented with explanations of how this technology 
can be employed to support product development across multiple markets and applications in-
cluding drone/robot control, training, sports and medicine.  A new product based on the core 
HHMI technology is introduced.  The concept of Accelerated Learning is introduced and ex-
plained with direct connection to the core HHMI technology. 

Kinaptic anticipates continued development of core revenue generating products as part of a 
conservative business growth strategy that will allow development of more advanced HHMI 
based applications as outlined in this paper.   
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Figure 9. Steve Mann, Professor and considered the "Father of Wearable Computing" has en-
dorsed the development of Kinaptic's HHMI technology. 


