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Augmented Reality 
 
Modern social settings have developed a cynical co-dependency on technology. Various technologies are used in every aspect of life, from education, navigation, commerce, medical, leisure among other areas. One of the advancing technologies that is being used in most areas includes the augmented reality technology. Augmented reality includes the augmentation of real world elements using the computer (Kroon).  High end computers are used to overlay information to real world settings making this technology one of the most advanced technologies. Initially, augmented technology was developed for gaming purposes, however, AR roles have increased to include medical purposes especially in myoelectric prosthesis. However, like any other technology, AR technology has its limitations including high cost of developing the technology as well as the need for physical connection to a computer. In this research, emphasis will be laid on the impact of augmented reality in medical practices, especially in assisting in the rehabilitation and preparation of patients receiving prosthetics.
Thesis: augmented reality has evolved as a technology beyond its niche origins in gaming into a viable tool used in many fields including medical. Augmented reality is thus considered the perfect technology to assist in the rehabilitation and preparation of patients who receive prosthetics. 

History of augmented reality

 
The idea of augmented reality technology was developed many decades ago, from various scientists. Morton Heiling for instance developed a Sensorama device in 1962 that could include stereoscopic 3D images, sound, smell and movement.  Following the success achieved by Morton, other technological innovations later followed based on the augmented reality technologies. For instance, in 1966, the US air force created the first flight simulator. The flight simulator was able to create flight environments which the pilots used in training and flight designing.  In 1968, Ivan Sutherland made progress in the augmented technologies by creating the first head mounted display system (HMD). The technology was nicknamed “sword of Damocles” and is considered to be the first virtual reality. 
 
Progress in the development of augmented reality was also witnessed in 1978 with the making of the aspen movie map from MIT.  The aspen movie map was a success and it paved way for the use of augmented reality to the gaming and training simulations. In the late 2000s during the introduction of the smart phones, augmented reality was also used in the development of apps such as Blippar to enhance real world environments. Today, augmented technologies are used in various commercial sector in the 3D ads and the latest development in use in medical simulation training. 
Augmented reality and virtual reality 

 
Augmented reality and virtual reality technologies have the ability to change the natural elements of the environment virtually. However, despite the similarity, the two technologies are different and have the ability to change the future differently. Essentially, augmented reality overlays simulated imagery and sound on the existing world environments. Virtual reality on the other hand utilizes optical cover to immerse users to a virtual world. users of virtual reality are often tramposed to a virtual world which they then get to interact (Hohlfeld). Virtual reality hardware such as the VR headset blocks the user from the present environment and creates a different world, the user’s senses are then expanded to the created environment to make the user experience the new created environment. 
 
Augmented reality, on the other hand does not take current environments but it serves to add additional experiences to the present environments. The additions may include clear visors, better sound among other conditions. Augmented reality thus gives users the freedom to interact with virtual contents in their real environments. The contents are virtually created and are blended to the environments; however, the user can easily differentiate between the virtual contents and real contents. 
 
Both the virtual reality and the augmented reality technologies have a great future in the technological marketplace due to their ability to change the world as can be naturally viewed. However, augmented reality has the ability to better succeed as it has already been put into the market place. the se of google glass is one example of the already increasing hardware for augmented technology. Virtual reality is more inclined to gaming and has not made much progress in terms of hardware to the market place. 
Use of augmented reality in the medical practice

 
The success of augmented reality in the commercial gaming has led to the ideas of the possibility of using the technology in the healthcare sector. Augmented technology has the ability to add valuable data to the treatment practices making them more simple and fast. Already, the technology is being used by doctors in the form of adding additional lenses and glasses to give more detailed data during surgery and patient examination. The technology also helps patients to experience minimal procedures during medical processes. For instance, the AccuVein scanner is used to illuminate patients veins to help the doctors locate the required veins before blood removal, this helps patients from experiencing more pain incase the doctors have difficulty in locating the veins. 
 
Benefits of Augmented reality in rehabilitation centers for patients receiving prosthetics 
People who have lost body parts often suffer both physical and psychological pain. Rehabilitation centers for patients receiving prosthetics thus have to hire more staff to treat and train patients before the patients receive the prosthetics. Use of AR technologies in this rehabilitation centers have thus proved to be efficient in training and treating the psychological pain (Knight). The AR techniques used in this process include virtual myoelectric prosthesis. The myoelectric prosthesis includes mounting of a VR device to the use to have an enhanced viewpoint of the real environment.  Through these devices, the patients in the prosthetics rehabilitation centers are able to simulate their bodies for exercises with minimal supervision from the staff. This, thus helps in the reduction of operational costs of the rehabilitation centers. 
 
Augmented reality techniques are also able to create virtual missing limbs for the users hence minimizing the mental effort needed in controlling the prosthetic limbs. Augmented reality reduces the workload performed by the staff in training the parents mental control. For instance, the AR devices helps in the neuromuscular activation from the remaining muscles to create control of the artificial prosthetic limbs. The new technologies thus help the rehabilitation centers to use small teams of trained techs to take care of large groups of patients at reduced costs. 

Recent advancements in augmented technology in healthcare 
Augmented reality technology has revolutionized the healthcare sector in various ways bringing numerous benefits to people’s lives. Some of the recent advancements include:

Color vision to the blind

 
many who are considered partially blind often have vision and color problems. A color-blind person does not have the ability to differentiate between close colors. To solve these issues, augmented technologies have come up with various approaches to increase color and vision to these people’s lives. The augmented technologies used in assisting people with color vision impairment can be classified into three categories i.e those used in the enhancement of a person’s existing vision and they include hand held digital magnifiers (Boulton). The users of this technology use the digital magnifiers to try different color combinations of particular objects. Also, the devices can be used in the changing of the magnification levels as well as in the modification of the objects’ brightness and contrast.

 
Information augmentation technologies which help increase the vision information to a person’s environment. Persons with limited vision have the problem of processing additional information surrounding their environments. Various devices are often used in the feeding of the additional information to the user i.e. through use of augmented reality glasses use of automatic mapping engines and object recognition technologies. Information augmentation technologies help users to navigate without difficulty.

 
Lastly the sensory substitution technology that which are used to increase visual sensory information to persons that are visually impaired. This technology requires the users to be feed using alternative sensory channels to help them experience everyday vision of their environments. However, there aren’t suitable devices for users with these problems. 
Replicating sense of taste

 
Sense of taste includes the five human senses that have eluded scientists from replication. However, with the increasing need of health eating, many people have tackled the problem of choice of food through taste. Whether people love eating foods with sugar or they care about the benefits that come with them. to tackle this problem, augmented reality has come up with a way of replicating that sense of taste with the aim of virtually tasting meals before eating using mobile apps. The taste augmented reality technology aims at controlling the primary sensations by developing different properties of stimuli i.e. frequency magnitude, current and temperature magnitudes. The combination of these magnitudes makes the taste sensors to think they are receiving taste related sensations. However, digital taste sensors have not been conclusively generated and the future is bright based on the augmented reality technologies. 
Prosthetic limbs that have the feeling

 
Most patients with amputed limbs often suffer from phantom pain. This is often due to the rewiring of the nerves in the brain and spinal cord after losing signals from the amputed body part. To ease these pains, researchers have previously attached artificial limps to the patients to help them walk or hold. However, these techniques were not effective as the artificial limbs did not coordinate with other body parts. Using augmented reality however, limbs with feelings have been successfully developed that coordinate well with other body parts. 
 
The technique uses the myoelectric prosthesis where electrodes are placed on the socket of the limb to detect signals. The electrodes detect the signals of muscle activity from the remaining part of the limb and helps in controlling the artificial limb. The process enables the user to perform tasks with the artificial limb just as he would with a natural limb. Artificial limbs also, are fitted with the electric motors by the joint. These motors are also controlled by the microprocessor, these fitted motors are important in contracting the muscles of the remnant limb. 

Assisting surgeons in OR

 
Surgery procedures take a lot of precision and a lot of research has been placed in ensuring the procedures are done in the most effective way. Augmented reality as made tremendous effort in assisting surgeons in surgery through development of healthcare apps and software. For instance, the Medsights Tech software uses the augmented reality and it is used to crate 3D reconstruction of tumors. This helps the doctors to have a greater view. The technology is used to make the doctors to have a x- ray view of problem they are operating. Other developments in AR helping surgeons include the use of the HoloLens technology to display real data anatomical models. 
Importance of the Rehabilitation methods for patients to receive prosthetics using AR technologies

 
Patients set to receive prospects often get rehabilitated to help them get used with the new life of living with missing limbs. The rehabilitation techniques used take into consideration the issue of psychological and physical pain experienced by the patients. the process of rehabilitation is demanding needs gradual operation. Various augmented reality techniques have helped make this process easy. Techniques such as the use of myoelectric prosthetics helps the users get functional independence. The electrodes located in the sockets stimulate the muscles from the remaining limb and this makes the patients have full functionality of his body. Functional independence also helps in tackling the issues of mental stress and also has minimal physical exertion of the body.
 
The augmented reality rehabilitation techniques are simple and shorter compared to other previous techniques. Prosthetics rehabilitation is often an outpatient activity and patients may lack proper training due to large patient groups (Dunne). AR techniques however, are specific with each patient and it gives the patient the chance to work the process by himself. Many patients often wish to do things fast and get on with their lives. Training using augmented reality thus becomes easy and faster. 
 
Lastly, AR methods of prosthetic rehabilitation reduced chances of anxiety. Rehabilitation involves training under a trainer in this case the rehabilitation center staff. Under public scrutiny many people are faced with distress that can affect their progress. However, augmented reality is private and specific and often makes the trainers confident improving their progress. 
Impact of the augmented reality on prosthetic rehabilitation 
 
The move of the augmented reality from the gaming niche to the medical field is groundbreaking and promises to revolutionize the medical field in future. indeed, the technology has had a major impact on the professionals in the medical field. Many doctors and scientist in the medical field believe that the augmented reality rehabilitation benefits often go beyond rehabilitation to the everyday life of the patients. this is often due to habit formed by the patient who creates a particular environment for himself while in rehabilitation training (Anderson). 
 
Another important impact includes the possibility of developing new methods of augmented reality in the prosthetics rehabilitation. Currently, there are several ways used in the implementation of AR techniques, however, since the technology offers independency to the user, it is possible for the patients to come up with different ways to implement these technologies. New implementation methods will in turn impact positively to the rehabilitation process.
 
Lastly the prosthetics rehabilitation process encompasses various procedures from patients training, relatives being informed of progress and the concern of the carers on the progress of the patient. These procedures often make the patients uncomfortable (Kamphuis). Augmented reality techniques have a positive impact on the patients by better preparing them to use their enhancements with comfort and satisfaction. The positive impact on the patients brought by the feeling of comfort is also generated by the non-invasive nature of the augmented processes. The prosthetics is considering as new Organs to the body, thus use of augmented reality in the prosthetic rehabilitation has proved to be satisfactory in the training to use the new artificial limbs by the by the patient, both mentally and physically. 
 
In conclusion, augmented reality is one of various modern technologies that are revolutionizing the healthcare industry. the AR techniques include creation of an augmented view of the real world through computer sensory generation. The techniques have specifically been important in the prosthetics rehabilitation procedures where the patients are offered use of virtual limbs in preparation for receiving prosthetics. The incorporation of the augmented reality technologies to the healthcare practices has led to development of practices such as; bringing full-color vision to the blind, replicating the sense of taste, and development of prosthetic limbs with feelings. Using the AR techniques in the prosthetics rehabilitation has had the effect of increased satisfaction of the patients and fast process during the rehabilitation exercise.  The techniques also come with the benefits of reducing operational costs for the rehabilitation centers. Being a new technique to the medical practice, a lot of research still needs to be done in this field to ensure better approaches and techniques in future. 
References

Anderson, Fraser, and Walter F. Bischof. "Augmented reality improves myoelectric prosthesis training." International Journal on Disability and Human Development 13.3 (2014): 349-354.

Boulton, Jim. 100 ideas that changed the web. Laurence King Publishing, 2014.

Dunne, Simon, et al. "Beyond function: Using assistive technologies following lower limb loss." Journal of rehabilitation medicine 47.6 (2015): 561-568.

Hohlfeld, Kent. "Augmented Reality: The Next Big Thing? Idaho Business Review, 2017.

Kamphuis, Carolien et al. "Augmented Reality in Medical Education?” Perspectives on Medical Education 3.4." (2014): 300–311.

Knight, Ashley, Stephanie Carey, and Rajiv Dubey. "An Interim Analysis of the Use of Virtual Reality to Enhance Upper Limb Prosthetic Training and Rehabilitation." Proceedings of the 9th ACM International Conference on PErvasive Technologies Related to Assistive Environments (n.d.): 2016.

Kroon, Richard W. A/VA to Z: an encyclopedic dictionary of media, entertainment and other audiovisual terms. McFarland, 2014.

