
International Journal of Industrial Engineering  
   2021;5(2):29-35. 

ISSN: 2456-8449 
 

 
Received: 05.04.2021 Revised: 22.06.2021 Accepted: 02.07.2021 

Licensed under a CC-BY 4.0 license | Copyright (c) by the authors  
29 

 

Doctors Assistive System using Augmented Reality for 
Critical Analysis 

 
V Sidda Reddy1*, Sivanagireddy Kalli2, Haftom Gebregziabher3, B Ravindra Babu4 

 
1Department of Computer Science and Engineering, CVR College of Engineering,  

Hyderabad, Telangana, India. 
2Department of Electronics and Communication Engineering, Sridevi Women & Engineering College,  

Hyderabad, Telangana, India. 
3Department of Computer Science and Engineering, Federal Technical and Vocational Education and Training 

Institute, Addis Ababa, Oromia, Ethiopia. 
4Department of Computer Science and Engineering, Jawaharlal Nehru Technological University,  

Hyderabad, Telangana, India. 
 

*Corresponding author: siddareddy.v@gmail.com 
 

Abstract. Clinicians have always been on the hunt for new technologies that may enhance the current workplace 
environment. They are often the first to use infrastructure that allows their profession to give a better operational and 
patients encounter. As the surgical environment continues to improve in the digital era, several advancements have been 
identified as possible disruptive technologies in the surgical workplace. Because augmented reality (AR) rapidly gets 
increasingly relevant, accessible, and, most importantly, affordable, its application in hospitals to better the clinical 
application of evidence is inescapable. Opportunities for their use in surgeons are already being investigated whether in 
physiology, peri operative operation, or post directly rehabilitation. Augmented reality involves the addition of synthetic 
content to any or all perceptions to assist the user in completing tasks more successfully (AR). We offer a way for 
displaying crucial information for doctors on sort of semi glasses that are integrated into an Augmented - reality and 
therefore mixed with the real physical world. 
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INTRODUCTION 

Augmented reality (AR) is a technology that integrates the digital and physical worlds. AR may be utilized in the 
health care business to make complicated medical information simpler to grasp, enhance the way physicians and 
patients interact, and assist medical professionals in diagnosing and treating patients more efficiently. AR glasses, 
for example, may be used to superimpose digital information on a patient’s body, allowing a doctor to better see the 
anatomy they’re operating on. This reduces the number of photos and diagrams that doctors must print, saving them 
both time and money [1]. 

It has been utilized in a wide range of businesses to offer information, improve experiences, and boost 
productivity. However, AR has the potential to have a substantial effect in the field of health care. AR     is helping 
to change the way we give care by giving patients and clinicians a more visual and informative method to connect. 
And, because AR solutions can be tailored to the demands of every health care institution, they provide a one-of-a-kind 
chance to increase efficiency while also improving patient experience [2]. 

Augmented reality has had tremendous impact on the practice of medicine. In the past few years, we have seen 
the impact of augmented reality in healthcare. The most well-known uses of augmented reality for health care 
include: the use of augmented reality in medical offices to provide visual information to patients and physicians with 
the use of augmented reality in the operating room to provide real-time communication between patients and 
physicians [3]. Augmented reality is a technology (using a head-mounted display or HMD) which allows the display 
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of information using a computer-generated image or video. Augmented reality may be used to monitor an 
individual’s health, to help detect disease, to help diagnose certain conditions, and to provide education. Augmented 
reality’s use in health care is growing rapidly. There are many benefits to this technology that can be discussed in 
this paper [4]. 

Augmented reality (AR) is a technology that allows people in a health care setting, such as a doctor’s office or 
emergency room, to access information such as a computer screen, video screen, or other display device. A person 
can then receive information from the device and use it to interact with the site. AR can be used to provide patients 
with access to medical information, improve collaboration with other health care professionals, and facilitate the 
patient’s care and treatment [5]. 

 

 
 

FIGURE 1. AR Doctor 
 

Clinicians have always been on the hunt for new technologies that may enhance the current workplace 
environment. They are often the first to use infrastructure that allows their profession to give a better operational and 
patients encounter. As the surgical environment continues to improve in the digital era, several advancements have 
been identified as possible disruptive technologies in the surgical workplace. Because augmented reality (AR) is fast 
becoming more available, accessible, and critically, inexpensive, its implementation in healthcare to improve the 
medical use of data is unavoidable [6]. 

LITERATURE REVIEW 

Several solutions, including an AR clinical consultation system based on an iPad and a Kinect sensor, were 
created by utilizing evolving AR technologies on mobile devices. This low-cost, incredibly portable AR consultation 
system may be easily established at the patient’s house and clinician’s office with minimal interruption to their daily 
routine. This will not only provide patients with superb and immersive telehealth consultation experience, but it will 
also help physicians to efficiently explain complicated medical concerns to patients through visualization and 
simulation [7]. 

Virtual reality (VR) is a simulation of reality in which users are immersed in an artificial/virtual environment that 
does not exist but generates the illusion that it does. People who use this technology have the impression that they 
are executing everything in real time [8]. This provides consumers with a sense of accomplishment. VR technology 
was initially utilized for gaming, but it is now employed in a variety of industries [16], including healthcare [9]. 
Augmented Reality (AR) is a phenomenon in which real-life things in recognized contexts are magnified by extra 
visual information to help the augmentation process. The advantages include the ability to detect patient illness 
problems during surgical procedures with great accuracy and precision, lowering the occurrence of medical mistakes 
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[10]. 

This study proposes, constructs, and verifies a caregiver-friendly AR and IoT-enabled healthcare system. The 
suggested solution is built on a smart city IoT middleware platform and provide a standardized, intuitive, and non-
intrusive manner to transmit information to careers about old people. We present our prototype, and our testing 
findings demonstrate the effectiveness of our system in IoT item recognition and retrieval tasks [11]. 

This article provides an overview of augmented reality applications in the healthcare business, which is a fast-
growing topic under AR [12]. This technology allows the medical practitioner to see the patient’s inside bodily status. 
This study also analyses upcoming initiatives and developments that have the potential to cause upheaval in the 
healthcare sector over the next decade [13]. For those who are new to this technology, this evaluation gives a helpful 
aggregation of several AR integrations in the field of healthcare [14]. 

RESEARCH METHODOLOGY 

Augmented reality involves the addition of synthetic content to any or all perceptions to assist the user in 
completing tasks more successfully (AR). We offer a way for displaying crucial information for doctors on sort of 
semi glasses that are integrated into an Augmented - reality and therefore mixed with the real physical world. In this 
project, real-time data from hospital patients is gathered by sensors attached to the patients. Once the sensor measures 
the values, the data is analyzed and wirelessly transmitted to physicians’ augmented reality glasses, which alerts 
them if an abnormal situation develops. Based on the patient’s present health status, the doctor can take necessary 
action [15]. Figure 2 and 3 shows the transmitter and receiver of the module respectively. 

Transmitter Section: 
 

 
 
 

Figure 2. Transmitter block diagram 
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• 

PIC microcontroller is a microcontroller that is compatible with the popular PIC microcontroller family. It is a low-
cost microcontroller that has a single-chip microprocessor and a single-wire serial interface. It is one of the most 
widely used microcontrollers and has been used in many different applications including embedded systems, 
consumer electronics, medical devices, and aerospace devices. The PIC Microcontroller is a single-chip 
microcontroller developed by Texas Instruments in the late 1980s and early 1990s. The PIC Microcontroller is a 
microcontroller with a very small size and low power consumption. However, it has limitations in its functionality. 
The PIC Microcontroller has been used by many microcontrollers (e.g., PIC15F1804, PIC25F256K, PIC32F424, 
PIC15F256, PIC 

Receiver Section: 

 

 
 
 

Figure 3. Wireless Augmented Visualization Module HARDWARE USED: 
 

PIC16f877a Controller Temperature Sensor Heartbeat Sensor Respiratory sensor 

Wireless Transmitter 2.4GHz Wireless Receiver 2.4GHz IoT Board 

SOFTWARE: 

• MPLAB IDE 

• Embedded C language 

RESULTS AND DISCUSSION 

Real-time data from hospital patients is collected through sensors attached to the patients in this study. Once 
the sensor has measured the parameters, the data is analyzed and wirelessly communicated to the physicians’ 
augmented reality glasses, which informs them if an abnormal condition arises. The doctor can take the appropriate 
measures based on the patient’s current health situation. Figure 4 and 5 shows the pulse rate and temperature 
variation of patient data in accordance with time respectively. 
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Figure 4. Pulse Rate 

 
Figure 5. LM 35 sensors 

Recent advances in Augmented Reality (AR) have shown various opportunities to improve patients’ and 
physicians’ telehealth experiences. However, due to their limited mobility and high cost, most current AR 
technologies are focused on medical procedure training and, as a result, have little conformity to patient uptake. 
Figure 6 shows the AR doctor. 
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FIGURE 6. AR doctor 

 
Since the 1980s, Augmented Reality (AR) has been actively researched. It is defined as a field in which 3D virtual 

components are blended in real time into a 3-D actual reality. Basic enabling technologies such as tracking, displays, 
and input devices were developed beginning in the 1990s, with early prototypes, tools, and applications such as 
augmented reality (AR) are used in combat helicopters to overlay critical info over the operator’s point of view of 
the surrounding world. Augmented reality (AR) has seen a substantial surge in commercial areas such as medicine, 
industrial, transportation, computing, teaching, and amusement in current history. Just a few applications are 
healthcare, transportation and advertising, and schooling. Figure 7 shows the AR module. 
 

 

FIGURE 7. AR module 

CONCLUSIONS 

Recent advances in Augmented Reality (AR) have shown various opportunities to improve patients’ and 
physicians’ telehealth experiences. However, due to their limited mobility and high cost, most current AR 
technologies are focused on medical procedure training and, as a result, have little conformity to patient uptake. 
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Applications for their use in surgeons are already being investigated whether in anatomy, intraoperative surgery, or 
post-operative rehabilitation. The addition of artificial information to one or more of the senses to aid the user in 
executing activities more successfully is referred to as augmented reality (AR). We provide a method for doctors to 
view critical information on semi-transparent glasses that are incorporated into an AR-headset and therefore 
combined with the real-worldview. This low-cost, extremely portable augmented consulting equipment may be 
readily set up at the patient’s home and the clinician’s office with minimum disruption to the person’s everyday 
routine. This will not only give patients with an excellent and comprehensive telemedicine consulting environment, 
but it will also assist doctors in explaining complex medical problems to patients through imagery and modeling. 
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