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ABSTRACT

Visualizing information onto the lens, one can collect data over a wireless network and use a program 
to convert it into text or images to be transmitted to the display using smart glasses. These products will 
serve the medical industry. Therefore, the feasibility of using smart glasses in surgery was studied in 
this study. A technology acceptance model was used to analyze people’s acceptance of the use of smart 
glasses in the medical system. Mix mode analysis of the data was conducted through the explanatory 
study and the cross-sectional study, and relevant data were collected using an online questionnaire. 
The study found that surgeons using smart glasses could improve the success rate of surgery.
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INTRODUCTION

Background of the Industry
Smart glasses are a new intelligent product and have a huge development prospect in the next few 
years. Smart glasses refer to the general name of eyewear devices that have an independent operating 
system like smartphones and can realize various functions through software installation (Danielsson 
et al., 2020). It is a new type of wearable intelligent device which has been put forward in recent 
years and has a good development prospect. It is simple to use, small in size and portable to carry. It 
is regarded as a high-tech product of the future. Wearable technology has entered the medical field 
and will change surgery dramatically (Hiranaka et al., 2017). Realize the control mode of hands 
liberation, use voice, gesture, glasses to control the smart glasses, simplify the operating system 
(InfoLinker, 2021).

The Coronavirus disease 2019 (COVID-19) was declared a pandemic by the World Health 
Organization (WHO) on 11th March 2020 (Cucinotta et al., 2020). Close distance will easily get 
infected in this Covid-19 as the droplets can aerosolize up to 4metres. Especially the healthcare workers 
will be at a higher risk of occupational transmission of Covid-19 (Guo et al.,2020). Recommendations 
are in place to limit medical personnel attending to the Covid-19 patient as a protective measure and 
to conserve personal protective equipment (Ranney et al., 2020). Wearing smart glasses can avoid 
close contact and minimize sickness for doctor and patients. Thus, a safer practical option will be to 
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facilitate the virtual presence of key medical personnel in the ICU. On top of that, smart glasses offer 
a real-time and contemporary solution to mitigate the shortcomings and bridge the communication 
gap during the COVID-19 pandemic. Besides that, patients also being reviewed and steps in the 
examination, consultation and documentation processes were developed and compiled into a Standard 
Operating Procedure (SOP) manual (InfoLinker, 2021). By using Smart glasses, the specialist was able 
to holistically and continuously “see” the exact first-hand clinical information in real-time and in a 
“bedside” manner to advise and guide the patient confidently and accurately (Daggubati et al., 2020).

Through the research and analysis of relevant literature, we put forward research questions about 
the cost, effective and brand of smart glasses according to the viewpoints and methods of the article. 
According to these questions to carry out research. Through the investigation of these three aspects, 
it is confirmed that smart glasses can help surgeons to complete operations well and reduce the risk 
of surgery. Give patients a good operation experience, reduce the wound surface.

According to the above two tables, we put forward the hypothesis (Table 1) of this study. We 
will analyze the questionnaire and the existing relevant data. To test the operability of the verification 
of these hypotheses. Whether smart glasses can effectively improve and help surgeons perform 
operations. By using smart glasses can reduce the time visit, travel distance and cost by participants. 
These glasses however have been successfully utilised in business and industry to improve safety, 
productivity, especially in warehouse inventory management, high-risk jobs that required safeguarding 
while the junior workers required from a distance (Muensterer et al., 2016).

LITERATURE REVIEW

The literature review shows different points of the processes and further discoveries as well as pros 
and cons of the implementation of Smart Glasses in different field of the Medical Industry, moreover 
for the special uses such as preventing accidents during the drowsiness as an extra understanding and 
features to discover. Smart glasses are small computers that comprise a head-mounted monitor and 
video camera and can be connected to the internet (Hiranaka et al., 2017). It can be used for remote 
observation of surgeries and sickness by video streaming. Currently, there are few types of smart 
glasses in the world. The most common smart glasses for medical purposes are Google Glass. while 
InfoLinker mainly for surgical video streaming is now commercially available in Japan for industrial 
purposes which has more than 2 years (Hiranaka et al., 2017). The smart glass feature can be used by 
remote surgeons for surgical observation. In different forms of operations, such as pediatric surgery, 
dermatological surgery, and plastic surgery, some surgeons have tried to use Google Glass (Kantor J. 
2016). Google Glass, however, was not widely viable until now. Google Glass was not commercially 
available up to now. Therefore, it is not available to most surgeons for general use. InfoLinker glasses, 
which are explored in the research, are innovative smart glasses with great potential. It was created 
for industrial applications, such as task navigation, remote manufacturing, and platforms for sharing 
know-how (Hiranaka et al., 2017). In this case, there is a comparison between Google Glass and 
newly explored InfoLinker that should be used more in the medical industry. Since many AR smart 
glasses are available at the moment, visual augmentation in terms of visual contexts and gesture 
interaction must be made more realistic and intuitive (Hiranaka et al., 2017). Nevertheless, there has 
been no study work on exploring this problem in detail. User interactions based on visual contexts 
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and gesture interactions were categorized and analyzed using AR smart glasses in this study (Kim, 
Choi, Park, & Lee, 2019). Moreover, AR smart glasses are starting to get to be used more because 
of efficiency and each time updated, as it goes through the stages of detecting so-called problems 
and upgrading till it stands out in its usage.

In various fields, such as surgery, accessing electronic health records, remote instructions, and 
education, smart glasses are a device proposed to support health care professionals (Romare, C. and 
Skär, L., 2020). They are a computer interface worn as a pair of glasses, which, via a prism, displays 
information within the field of view of the user. Increased awareness is given about various scenarios 
in which health care professionals in clinical practice in anaesthesia departments and ICUs could 
use smart glasses (Hiranaka et al., 2017). In the images shown on computer screens, various medical 
procedures are performed. The operator needs to take his/her eyes off the activity field in most such 
processes to see the display. Additionally, for example, to fluoroscopy, images on displays include 
vital sign display, endoscope, and computer navigation, as well as traditional images such as X-ray 
images, computed tomography, and magnetic resonance imaging. Using the PicoLinker helps the 
operator to hold his/her eyes on the field of operation when viewing the photos (Hiranaka et al., 2017). 
Besides, several earlier studies have been using heavy computer-based systems by M. I. Chacon-
Murguia, and C. Prieto-Resendiz and A. Koesdwiady, R. Soua, F. Karray, and M. S. Kamel, which 
are inadequate or unsatisfactory for real-world customers (Kim, Choi, Park, and Lee, 2019, CM Kang 
et. al 2015). Besides, DFD systems based on image/video recognition are not suitable (Wang, Ong, 
and Nee, 2016). Due to inadequate illumination sources for night driving (Munusamy et al., 2021).

METHODOLOGY

To Investigate the Acceptance of Smart Glasses Surgery Using Several Research
Quantitative Research
Quantitative research is the numerical representation and manipulation of observation to investigate 
the phenomena by gathering and collecting numerical data that are analyzed using mathematically 
based methods (JosephNg et al., 2021-2011, Maruyama et al., 2018). We will use TAM to consider 
the acceptance of doctors and patients for smart glasses surgery and the impact of smart glasses 
on surgery. This is mainly because we will use a closed questionnaire to collect data. Quantitative 
analysis itself is the use of mathematical-statistical methods to analyze data. Analyze the data to see 
if the explanation is valid (Figure 1).

Target Population
The target population is the special population suitable for the investigation and research. According to 
the product and service objects of the experiment, the subjects of this study are patients and surgeons 
in Malaysian hospitals.

Sample Size
In qualitative research, the sample size should meet the needs of the research. The sample size should 
not be too large nor too small. Sampling too small can not guarantee the comprehensiveness and 
accuracy of the data, and there is a large error. On the contrary, if the sample size is too large, more 
energy and time will be needed to conduct data analysis, otherwise, it is impossible to conduct a 
detailed analysis of all the data. Therefore, this study plans to collect 120 survey respondent.

Measurement
We prepared a self-administered questionnaire, which summarized some single choice questions that 
were easy for respondents to answer according to relevant reference materials. It is easy for the surveyor 
to understand and answer. As Malaysia is a multilingual country, this questionnaire will be written in 
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English, the common language. To facilitate interviewees’ language and cultural exchanges. Likert 
scale questionnaire was used to collect data, which was used to measure the intensity of the extent to 
which the surveyors agreed or disagreed with a certain question. Strong to weak to strong. There are 
5 of them including strongly disagree (1), disagree (2), undecided (3), agree (4) to strongly agree (5).

Data Collection
Due to the influence of the CoviD-19 epidemic, this study mainly collected questionnaire data through 
the online questionnaire. In this study, primary data were used for data analysis. The survey questions 
were based on usage questions and references. Each investigator can only conduct one survey, and no 
repetition or modification is allowed. Target groups were invited to conduct questionnaires through 
the Internet, mainly through WhatsApp, Facebook and WeChat. Besides, some target groups were 
interviewed and teams and zoom were applied. SPSS (Statistical Package for Social Sciences) Version 
20 was used for the data analysis software of this study. Using SPSS can effectively verify the accuracy 
of experimental data. At the same time, the hypothesis can be tested by using the multiple linear 
regression method and the correct conclusion can be drawn.

As can be seen from Table 4, the results of CA Values are all greater than 0.8, indicating high 
credibility of cost, improved surgery and surgical confidence and behaviour influence, and D-g Rho 
Values indicate high internal consistency among variables.CR indicates a high composite credit rating 
of the variable. At the same time AVE&gt;0.5, indicating that the true data in the experimental data 
is greater than the error data. The experimental data collection is real and effective, and there is an 
interactive relationship.

Findings
Through this investigation, we have concluded that smart glasses can help surgeons better complete 
operations. Patients will also be able to receive a better vision from surgeons who wear smart glasses 
during surgery, contributing to the success of the operation.\

Figure 1. Research model

Table 2. Reliability and Validity
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Improve Surgery
In general, the quality of the image comes from the number of pixels on the camera and the speed of 
the network. For the current network, we usually have 4G or 5G. It’s relatively stable. But it’s also 
when there’s a poor signal from the WiFi network. This is to strengthen the operating room network 
signal, to ensure the smooth completion of the operation. For the pixel size of the camera, a zoomable 
HD camera is used, while smart glasses can be connected to endoscopes and microscopes. To ensure 
that the image can be displayed on the monitor.

Cost
In terms of price, 45.4% of people hope that the price of smart glasses is lower than 500RM. 35.6% 
of people are willing to accept the smart glasses of 500RM to 1500RM. Based on the survey results, 
the price of smart glasses should not be higher than 1500RM so that more consumers can buy them 
(Figure 2).

Confidence
When surgeons use smart glasses for surgery, they can improve the accuracy of the operation, avoid 
head movement during the operation, and reduce the operation time (Chang, Chen, and Chiou, 2018). 
Improve the success rate of operation. For patients, there will be fewer doctor mistakes during surgery, 
less time spent during surgery and less use of anaesthetics. Avoid allergy and adverse reactions caused 
by large amounts of anaesthetics. Increase your confidence in the success of the operation.

DISCUSSION

Based on the results of the experimental study, we discussed the research and development, production 
and sales of our company’s smart glasses.

Product Technology
According to the survey, people attach more importance to speech manipulation and eye movement 
manipulation. Install HD camera and motion capture camera. Realize high-definition display, 3D 
imaging, precision measurement, etc. AR technology is mainly used for virtual surgery. Virtual surgery 

Figure 2. Survey Results
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is virtual imaging of reality. 3D imaging of surgery through a virtual system makes the surgery more 
real. It is mainly used for medical teaching, and the simulation of the early stage of operation, to 
realize the pretreatment of the problems in the operation. Reduce errors and errors during surgery.

Cost-Effective
Our products mainly serve the medical industry, and we need to design different products according 
to different uses, to customize different prices.

Meet the needs of more consumers. The details are shown in Table 3:

Advertising
Advertising is an important way to enhance the brand effect. The finished product is produced for sale, 
but as a new product, how to better achieve product publicity. It’s very important to get the product 
into the market. Usually, the quality of the product is one thing, but the advertising effect has an 
important effect on the product. Especially the cost of advertising. E-commerce advertising costs are 
generally lower than television advertising costs. We are willing to keep the cost of advertising within 
15% of the cost of the company’s products, above which a negative return may occur. Therefore, the 
promotion of advertisements should be carried out on the Internet as much as possible or entirely 
through sales platforms, cloud services, mobile phone APPs, etc. The initial delivery volume should 
be more when customers can accept the product and the increase in purchasing power. To control 
the amount of advertising, advertising will be centralized delivery. Achieve the goal of reducing 
advertising cost. People’s desire to buy will often be bought by the brand reputation and follow the 
trend, so we should pay special attention to the design of digital network advertising, publicity.

CONCLUSION

In terms of smart glasses’ globalization, the application of smart glasses in various fields is still in 
its infancy, requiring more study and exploration. To improve the use of smart glasses in a variety of 
complex environments, reasonable use and coordination of language recognition technology, image 

Table 3. Competitor product comparison
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recognition technology, augmented reality technology, and other technologies are required (Jayasudha 
and Kabadi, 2020). The limitations of the study are linked to the times of the Covid -19 where more 
exploration is required for future research and widen the research scope and accessibility. As a result 
of our research, we have concluded that smart glasses can assist surgeons in completing operations 
more efficiently. Patients will also benefit from surgeons wearing smart glasses during surgery, 
which will improve their vision and contribute to the operation’s success. The product’s position and 
awareness are both extremely important. Once the product passes the required norms and efficiency/
effectiveness it will bring the process of the medical industry and personal usage to the next level.
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