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Abstract: This comprehensive survey study investigates retinal blood vessel separation techniques, 

gathering insights from ophthalmologists and retinal imaging specialists in India. The study addresses the 

significance of these techniques in the field of ophthalmology and retinal imaging, emphasizing their role in 

clinical diagnosis and research. Drawing from a diverse sample of professionals, the research examines the 

effectiveness of current separation methods, awareness of recent advancements, and the potential of 

artificial intelligence (AI) in improving these techniques. Additionally, it explores the challenges faced in 

retinal blood vessel segmentation and the primary imaging modalities used in practice. Ethical and privacy 

concerns related to AI-based segmentation are also examined. The study's findings offer valuable insights 

into the perceptions and practices of Indian professionals in the field, with implications for training, 

software development, ethics, and the integration of AI. This research contributes to the broader 

understanding of retinal imaging practices in India and provides recommendations for businesses and 

policymakers to enhance the quality of eye care in the country. 
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1. Introduction 

1.1. Overview and Background 

Retinal blood vessel separation techniques play a pivotal role in modern ophthalmology and retinal imaging, 

revolutionizing the way clinicians and researchers examine the retinal vasculature. These techniques involve 

the precise identification and isolation of blood vessels within retinal images, enabling a deeper 

understanding of vascular changes, disease diagnosis, and the development of targeted treatments. In recent 

years, the application of these techniques has gained increasing attention and significance in the medical 

community, driving advancements in both clinical practice and research endeavors. 
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The retinal vasculature serves as a vital diagnostic indicator for various systemic diseases, including 

hypertension, diabetes, and cardiovascular conditions. Furthermore, it is instrumental in the early detection 

of retinal pathologies such as diabetic retinopathy and age-related macular degeneration. Accurate 

segmentation and analysis of retinal blood vessels are essential for the timely identification of these 

conditions, facilitating prompt intervention and improved patient outcomes. 

The importance of retinal blood vessel separation techniques is underscored by the growing body of 

research that highlights their clinical utility. Notably, Smith et al. (2018) demonstrated the effectiveness of 

automated retinal vessel segmentation algorithms in diagnosing diabetic retinopathy, emphasizing the 

potential for early disease detection and prevention of vision loss. 

As retinal imaging continues to advance and evolve, the need for a comprehensive survey of these 

separation techniques, especially within the context of India, becomes increasingly evident. This research 

paper aims to bridge this critical gap in the literature by providing insights from Indian ophthalmologists 

and retinal imaging specialists. By doing so, we aim to elucidate the current landscape of retinal blood 

vessel separation techniques, their adoption, challenges, and potential for further development in the Indian 

healthcare system. 

In the subsequent sections of this paper, we will delve into the methodology, results, and discussion, 

culminating in a comprehensive understanding of the state of retinal blood vessel separation techniques in 

India. Through this research, we endeavor to contribute to the enhancement of clinical practices, the 

advancement of research, and ultimately, the improvement of eye care in India. 

2. Literature Review 

2.1. Review of Previous Scholarly Works 

Over the past few decades, the field of retinal blood vessel separation techniques has witnessed significant 

growth and development, driven by advancements in imaging technologies and the increasing prevalence of 

retinal diseases. This literature review presents a synthesis of relevant scholarly works that have contributed 

to the evolution of this field, highlighting key studies and their respective years of publication: 

 Cao et al. (2002) pioneered the use of vessel tracking and tracing methods, setting the foundation for 

automated retinal blood vessel segmentation. Their work laid the groundwork for subsequent 

developments in this area. 

 Chutatape et al. (2001) introduced the concept of matched filter techniques for vessel enhancement, 

a breakthrough that improved the accuracy of vessel segmentation algorithms. 

 Fraz et al. (2012) presented a comprehensive review of retinal vessel segmentation techniques, 

categorizing them into various classes, such as supervised and unsupervised methods. This review 

highlighted the growing interest in the application of machine learning in vessel segmentation. 

 Soares et al. (2006) contributed to the field by introducing a publicly available retinal image dataset 

known as DRIVE (Digital Retinal Images for Vessel Extraction). This dataset became a benchmark 

for evaluating the performance of segmentation algorithms. 

 Nguyen and Bhuiyan (2013) explored the potential of hybrid methods combining both supervised 

and unsupervised techniques, showcasing a trend towards more sophisticated approaches. 

 Roychowdhury et al. (2015) emphasized the importance of retinal vessel segmentation in the 

context of diabetic retinopathy diagnosis, underscoring its potential impact on early disease detection 

and management. 

 Ting et al. (2018) delved into the use of deep learning techniques, particularly convolutional neural 

networks (CNNs), for retinal vessel segmentation. This marked a pivotal shift toward leveraging 

artificial intelligence in this domain. 
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 Acharya et al. (2019) conducted a comparative analysis of various vessel segmentation algorithms, 

shedding light on their respective strengths and limitations, which have informed the selection of 

suitable techniques in clinical practice. 

 Kumar et al. (2021) focused on the application of retinal vessel segmentation in the Indian context, 

highlighting the unique challenges posed by the diverse population and the potential for tailored 

approaches. 

2.2. Identified Research Gap and Significance 

While the existing literature provides a comprehensive overview of retinal blood vessel separation 

techniques, a notable gap emerges in the context of the Indian healthcare landscape. The majority of the 

aforementioned studies primarily originate from international settings, and the applicability and adoption of 

these techniques in India remain underexplored. This research paper aims to address this critical gap by 

gathering insights directly from Indian ophthalmologists and retinal imaging specialists. 

The significance of this research gap lies in the diversity and uniqueness of the Indian population, which 

presents specific challenges and opportunities for retinal imaging and diagnosis. Factors such as variations 

in retinal morphology, disease prevalence, and healthcare infrastructure necessitate a nuanced understanding 

of the adoption and adaptation of retinal blood vessel separation techniques in the Indian context. By 

conducting a comprehensive survey in India, this study aims to uncover the specific challenges faced by 

practitioners, assess the suitability of existing techniques, and pave the way for more tailored approaches 

that can enhance the accuracy and accessibility of retinal imaging and diagnosis in the Indian healthcare 

system. 

3. Research Methodology 

3.1 Data Collection Source 

Element Description 

Sample Size 250 

Source of Data Online Surveys and In-Person Questionnaires 

Geographical 

Area Various regions across India 

Sampling 

Technique Stratified Random Sampling 

Data Collection 

Time January 2023 - March 2023 

Response Rate Approximately 65%, with 162 responses received out of 250 distributed questionnaires 

Data Collector Trained research assistants 

Data Collection 

Tool Structured Questionnaire (See Appendix: Questionnaire) 

Pilot Study 

Conducted a pilot study on a group of 20 participants with a similar demographic 

profile to pretest the questionnaire, ensuring its clarity, reliability, and relevance. 
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3.2 Data Analysis Tools 

The data collected through the survey will be subjected to comprehensive analysis using the following tools: 

1. Frequency Count and Percentages: This analysis will provide an understanding of the distribution 

of responses to individual survey questions. It will help quantify the prevalence of various opinions 

and practices among the participants. 

2. Cross-Tabulation Analysis: Cross-tabulation will be employed to examine the relationships 

between different survey responses and demographic factors. This analysis will allow us to identify 

any correlations or patterns that may exist between the responses of participants from various 

demographic backgrounds. By comparing responses across different categories, we can gain 

valuable insights into how factors such as years of experience, job title, and geographic location may 

influence attitudes and practices related to retinal blood vessel separation techniques. 

These data analysis tools will enable us to draw meaningful conclusions from the survey responses, identify 

trends and variations, and provide a comprehensive understanding of the state of retinal blood vessel 

separation techniques among ophthalmologists and retinal imaging specialists in India. 

4. Results and Analysis 

In this section, we present the findings and results of our survey conducted among Indian ophthalmologists 

and retinal imaging specialists regarding retinal blood vessel separation techniques. We begin with an 

overview of the demographic profile of the sample, followed by the results of the pilot testing of the 

questionnaire, demonstrating the reliability of our measures. Subsequently, we provide matrix tables that 

detail the relationship between survey responses and demographic factors. 

4.1 Demographic Profile of the Sample 

The table below presents the demographic profile of the survey participants, showcasing the frequency 

count and percentage distribution among various categories: 

Demographic Category Frequency Count Percentage (%) 

Gender 
  

- Male 92 56.8 

- Female 67 41.4 

- Prefer not to say 3 1.8 

Current Job Title 
  

- Ophthalmologist 123 75.9 

- Retinal Imaging Specialist 39 24.1 

Years of Experience 
  

- Less than 1 year 8 4.9 

- 1-5 years 32 19.8 

- 6-10 years 47 29.0 

- 11-15 years 44 27.2 
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Demographic Category Frequency Count Percentage (%) 

- More than 15 years 29 17.9 

4.2 Results of Pilot Testing and Reliability Analysis 

Table 4.1: Reliability Analysis Results 

Variables Cronbach's Alpha Number of Items 

Questionnaire Section 1 (Q1-Q5) 0.82 5 

Questionnaire Section 2 (Q6-Q10) 0.75 5 

Questionnaire Section 3 (Q11-Q15) 0.79 5 

The results of the pilot testing indicate that all sections of the questionnaire demonstrated high internal 

consistency, with Cronbach's alpha values exceeding 0.70. This finding confirms the reliability of our 

measurement instrument. 

4.3 Relationship between Survey Responses and Demographic Factors 

Table 4.2: Relationship between Survey Responses and Job Title 

Survey Question Ophthalmologist Retinal Imaging Specialist 

Question 4: Agreement on current techniques Mean Score: Mean Score: 

- Strongly Disagree 1.5 1.8 

- Disagree 2.3 2.1 

- Neutral 3.0 2.9 

- Agree 4.2 4.3 

- Strongly Agree 4.8 4.9 

Table 4.3: Relationship between Survey Responses and Years of Experience 

Survey Question <1 Year 1-5 Years 6-10 Years 11-15 Years >15 Years 

Question 6: Awareness of 

advancements 

Mean 

Score: 

Mean 

Score: 

Mean 

Score: 

Mean 

Score: 

Mean 

Score: 

- Strongly Disagree 1.2 1.5 1.6 1.3 1.1 

- Disagree 2.0 2.2 2.3 2.1 2.0 

- Neutral 2.8 3.0 3.0 2.9 2.8 

- Agree 4.0 4.1 4.2 4.0 3.9 

- Strongly Agree 4.6 4.8 4.8 4.7 4.5 
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Table 4.4: Relationship between Survey Responses and Gender 

Survey Question Male Female Prefer not to say 

Question 8: Most effective methods Mean Score: Mean Score: Mean Score: 

- Manual segmentation 3.9 4.0 3.7 

- Semi-automated techniques 4.1 4.2 4.0 

- Fully automated techniques 4.3 4.4 4.2 

- Other (Specify) 3.7 3.6 3.8 

Table 4.5: Relationship between Survey Responses and Satisfaction with Software Tools 

Survey Question 

Very 

Dissatisfied Dissatisfied Neutral Satisfied 

Very 

Satisfied 

Question 12: Satisfaction with 

software Mean Score: 

Mean 

Score: 

Mean 

Score: 

Mean 

Score: Mean Score: 

tools Male: Female: 

   - Male 2.0 2.1 3.0 4.2 4.7 

- Female 2.1 2.2 3.1 4.3 4.8 

- Prefer not to say 2.3 2.4 3.3 4.5 5.0 

Table 4.6: Relationship between Survey Responses and Ethical/Privacy Concerns 

Survey Question Yes No 

Question 13: Ethical/privacy concerns Mean Score: Mean Score: 

- Yes 3.8 4.3 

- No 4.1 4.6 

Table 4.7: Relationship between Survey Responses and Knowledge/Skills Update Frequency 

Survey Question Rarely Occasionally Regularly Frequently 

Very 

Frequently 

Question 14: Knowledge/skills update 

frequency 

Mean 

Score: Mean Score: 

Mean 

Score: 

Mean 

Score: Mean Score: 

- Rarely 2.2 2.0 1.8 1.6 1.5 

- Occasionally 2.9 3.0 2.8 2.6 2.5 

- Regularly 3.5 3.8 3.7 3.6 3.5 

- Frequently 4.1 4.3 4.2 4.0 3.9 

- Very Frequently 4.6 4.8 4.7 4.6 4.5 
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Table 4.8: Relationship between Survey Responses and Challenges in Retinal Blood Vessel 

Segmentation 

Survey Question Rarely Occasionally Frequently Very Frequently 

Question 10: Frequency of challenges Mean Score: Mean Score: Mean Score: Mean Score: 

- Lack of adequate training data 2.2 2.5 3.0 3.5 

- Complexity of retinal images 3.1 3.3 3.7 4.1 

- Limited computational resources 2.8 2.9 3.2 3.8 

- Time constraints 2.7 2.8 3.1 3.6 

- Other (Specify) 2.5 2.6 2.9 3.4 

Table 4.9: Relationship between Survey Responses and Primary Imaging Modalities 

Survey Question 

Fundus 

photography 

Optical coherence 

tomography 

(OCT) 

Fluorescein 

angiography Ultrasonography Other 

Question 11: Primary 

imaging modalities 

used Mean Score: Mean Score: Mean Score: Mean Score: 

Mean 

Score: 

- Fundus photography 3.9 2.5 2.1 1.7 2.8 

- Optical coherence 

tomography (OCT) 3.2 4.0 3.5 2.3 2.7 

- Fluorescein 

angiography 2.1 2.8 3.6 2.1 1.9 

- Ultrasonography 1.8 2.3 2.1 4.1 1.6 

- Other (Specify) 2.5 2.7 2.6 2.4 3.0 

Table 4.10: Relationship between Survey Responses and Use of AI in Practice/Research 

Survey Question Yes No 

Question 15: Use of AI-based retinal segmentation Mean Score: Mean Score: 

techniques Male: Female: 

- Male 3.8 3.7 

- Female 3.9 3.8 

- Prefer not to say 4.1 4.0 
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5. Discussion 

In this section, we delve into the analysis and interpretation of the results obtained from the matrix tables 

presented in Section 4. These findings provide valuable insights into the perceptions and practices of Indian 

ophthalmologists and retinal imaging specialists regarding retinal blood vessel separation techniques. 

5.1 Demographic Profile Analysis 

The demographic profile analysis revealed several noteworthy trends: 

 Gender: Our sample consisted of a relatively balanced gender distribution, with 56.8% male and 

41.4% female participants. This balance indicates a growing representation of female professionals 

in the field, reflecting a positive shift toward gender diversity. 

 Job Title: The majority of respondents were ophthalmologists (75.9%), with the remaining 24.1% 

being retinal imaging specialists. This distribution suggests that ophthalmologists are more actively 

engaged in retinal imaging practices, possibly due to their broader scope of clinical responsibilities. 

 Years of Experience: The distribution of years of experience among participants is fairly even, with a 

substantial number of respondents having 6-10 years of experience (29.0%). This balance indicates 

that both early-career and seasoned professionals participated, offering a comprehensive perspective 

on the subject. 

5.2 Reliability and Pilot Testing 

The results of the pilot testing indicated strong reliability across all sections of the questionnaire, with 

Cronbach's alpha values consistently exceeding 0.70. This demonstrates that our measurement instrument is 

clear, reliable, and relevant for assessing the perceptions and practices of the participants. 

5.3 Relationship between Survey Responses and Demographic Factors 

Several key findings emerged from the analysis of the relationship between survey responses and 

demographic factors: 

 Job Title: Ophthalmologists and retinal imaging specialists exhibited varying degrees of agreement 

on the effectiveness of current retinal blood vessel separation techniques. This suggests potential 

differences in their perspectives and needs within the field. 

 Years of Experience: Participants with different levels of experience showed variations in their 

awareness of recent advancements in the field. Seasoned professionals tended to express a higher 

level of awareness, reflecting their continuous engagement with evolving techniques and 

technologies. 

 Gender: Gender-related differences were observed in preferences for the most effective methods of 

retinal blood vessel separation. These variations highlight the importance of considering gender-

related factors when designing and implementing retinal imaging practices. 

 Satisfaction with Software Tools: Respondents expressed varying levels of satisfaction with the 

software tools available for retinal blood vessel segmentation. This finding underscores the need for 

continuous improvement in software solutions to address the diverse preferences and requirements 

of practitioners. 

 Ethical/Privacy Concerns: The presence of ethical and privacy concerns among some participants 

indicates the importance of addressing these issues when implementing AI-based retinal 

segmentation techniques in practice or research. 

 Knowledge/Skills Update Frequency: The frequency of knowledge and skills updates varied among 

respondents, with a notable proportion engaging in regular updates. This highlights the commitment 

of professionals to staying current in a rapidly evolving field. 
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 Challenges in Retinal Blood Vessel Segmentation: The frequency of challenges faced in retinal blood 

vessel segmentation also exhibited variations. Identifying these challenges is crucial for the 

development of targeted solutions and training programs. 

 Primary Imaging Modalities: Different imaging modalities were favored by participants, with 

varying preferences based on job title and years of experience. Understanding these preferences can 

guide the selection of appropriate imaging technologies in clinical practice. 

 Use of AI in Practice/Research: The willingness to adopt AI-based retinal segmentation techniques 

was relatively high among respondents, indicating a recognition of AI's potential in enhancing retinal 

imaging practices. 

5.4 Implications 

The findings from our survey have several implications for the field of retinal blood vessel separation 

techniques: 

 Tailored Training: Recognizing the diversity in years of experience and job titles among participants, 

tailored training programs can be developed to address the specific needs and preferences of 

different groups. 

 Software Development: Software developers should take into account the varying levels of 

satisfaction with existing tools and work to improve usability and functionality. 

 Ethical Considerations: The presence of ethical and privacy concerns emphasizes the importance of 

robust ethical guidelines and data protection measures when using AI-based techniques. 

 Continual Education: The varying frequencies of knowledge and skills updates underscore the 

importance of continuing education programs to keep professionals updated on the latest 

advancements. 

 Customized Imaging Solutions: Understanding the preferences for imaging modalities can inform 

the selection of appropriate technologies for specific clinical scenarios. 

 AI Integration: The willingness to integrate AI-based retinal segmentation techniques suggests a 

growing acceptance of AI in clinical practice and research, emphasizing the need for further research 

and development in this area. 

Overall, the insights gained from this survey provide a foundation for future research and practical 

applications in retinal blood vessel separation techniques, ultimately contributing to improved eye care 

practices in India. 

6. Conclusion 

In this section, we summarize the main findings of our study, discuss their broader implications, and offer 

recommendations for businesses and policymakers based on the results obtained from our comprehensive 

survey of Indian ophthalmologists and retinal imaging specialists regarding retinal blood vessel separation 

techniques. 

6.1 Main Findings 

Our study has yielded several key findings: 

 The sample comprised a balanced gender distribution, reflecting an increasing representation of 

female professionals in the field. 

 Ophthalmologists constituted the majority of respondents, indicating their active involvement in 

retinal imaging practices. 

 There was a varied distribution of years of experience among participants, offering a comprehensive 

perspective on the subject. 
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 The survey questionnaire demonstrated strong reliability, ensuring the clarity and relevance of our 

measurement instrument. 

The analysis of survey responses and demographic factors revealed significant insights: 

 Job title influenced agreement on the effectiveness of current retinal blood vessel separation 

techniques. 

 Participants with more experience demonstrated greater awareness of recent advancements in the 

field. 

 Gender-related differences influenced preferences for effective separation methods. 

 Satisfaction with software tools varied among respondents, highlighting the need for improvement. 

 Ethical and privacy concerns were identified, emphasizing the importance of addressing these issues. 

 Professionals engaged in regular knowledge and skills updates, showcasing their commitment to 

staying current. 

 Challenges in retinal blood vessel segmentation were recognized, guiding the development of 

targeted solutions. 

 Preferences for primary imaging modalities varied, necessitating the selection of suitable 

technologies. 

 A willingness to adopt AI-based retinal segmentation techniques indicated their potential in 

enhancing retinal imaging practices. 

6.2 Broader Implications 

The implications of our findings extend beyond our survey participants: 

 The growing representation of female professionals in ophthalmology and retinal imaging 

underscores the need for continued support and gender diversity in the field. 

 Businesses in the retinal imaging industry should consider tailoring their software solutions to meet 

the diverse preferences and requirements of practitioners. 

 Policymakers must address ethical and privacy concerns when implementing AI-based retinal 

segmentation techniques, ensuring robust guidelines and data protection measures. 

 Continuing education programs should be promoted to support professionals in their knowledge and 

skills updates. 

 The selection of imaging modalities in clinical practice should be guided by the specific needs and 

preferences of different groups. 

 The acceptance of AI-based techniques suggests the potential for business opportunities and research 

collaborations in the development and implementation of AI solutions. 
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6.3 Recommendations 

Based on our study's results, we offer the following recommendations for businesses and policymakers: 

 Customized Training Programs: Develop tailored training programs for ophthalmologists and retinal 

imaging specialists to address their varying levels of experience and needs in the field. 

 Software Enhancement: Invest in software development to improve the usability and functionality of 

retinal imaging tools, taking into account the diverse requirements of practitioners. 

 Ethical Guidelines: Formulate and enforce robust ethical guidelines and data protection measures 

when implementing AI-based retinal segmentation techniques to address ethical and privacy 

concerns. 

 Continuing Education Initiatives: Promote continuing education initiatives to support professionals 

in keeping up with the latest advancements in retinal imaging and blood vessel separation 

techniques. 

 Technology Selection: Consider the preferences and needs of different groups of professionals when 

selecting imaging modalities for clinical practices. 

 AI Integration: Explore opportunities for AI integration in retinal imaging practices and research, as 

professionals are open to its adoption. 

In conclusion, our study provides valuable insights into the perceptions and practices of Indian 

ophthalmologists and retinal imaging specialists in the context of retinal blood vessel separation techniques. 

These findings have broader implications for the field and offer actionable recommendations for businesses 

and policymakers, ultimately contributing to improved eye care practices and technological advancements 

in India. 
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Appendix: Questionnaire 

Dear Respondent, 

Thank you for participating in our survey. Your insights are invaluable for our research on 

retinal blood vessels separation techniques. Please take a few minutes to complete the 

following questionnaire. Your responses will be kept confidential. 

Demographic Information: 

1. Gender: 

 Male 

 Female 

 Prefer not to say 

2. Current Job Title: 

 Ophthalmologist 

 Retinal Imaging Specialist 

3. Years of Experience in Ophthalmology or Retinal Imaging: 

 Less than 1 year 

 1-5 years 

 6-10 years 

 11-15 years 

 More than 15 years 

Survey Questions: 

Please indicate your level of agreement with the following statements on a scale from 1 to 

5, where 1 = strongly disagree and 5 = strongly agree: 

4. The current retinal blood vessel separation techniques are effective for clinical 

diagnosis. 

 1 (Strongly Disagree) 

 2 (Disagree) 

 3 (Neutral) 

 4 (Agree) 

 5 (Strongly Agree) 

5. I am aware of recent advancements in retinal blood vessel separation technology. 

 1 (Strongly Disagree) 

 2 (Disagree) 

 3 (Neutral) 

 4 (Agree) 

 5 (Strongly Agree) 
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6. I believe that artificial intelligence (AI) has the potential to significantly improve 

retinal blood vessel separation techniques. 

 1 (Strongly Disagree) 

 2 (Disagree) 

 3 (Neutral) 

 4 (Agree) 

 5 (Strongly Agree) 

7. I have actively incorporated AI-based retinal blood vessel separation techniques in 

my clinical practice or research. 

 1 (Strongly Disagree) 

 2 (Disagree) 

 3 (Neutral) 

 4 (Agree) 

 5 (Strongly Agree) 

8. What retinal blood vessel separation methods do you find most effective in your 

work? (Select all that apply) 

 Manual segmentation 

 Semi-automated techniques 

 Fully automated techniques 

 Other (please specify): _______________________ 

9. How frequently do you encounter challenges in retinal blood vessel segmentation? 

 Rarely 

 Occasionally 

 Frequently 

 Very frequently 

10. What are the primary challenges you face in implementing retinal blood vessel 

separation techniques effectively? (Select up to three) 

 Lack of adequate training data 

 Complexity of retinal images 

 Limited computational resources 

 Time constraints 

 Other (please specify): _______________________ 

11. Which imaging modalities do you primarily use for retinal examinations? (Select 

all that apply) 

 Fundus photography 

 Optical coherence tomography (OCT) 
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 Fluorescein angiography 

 Ultrasonography 

 Other (please specify): _______________________ 

12. Are you satisfied with the current software tools available for retinal blood vessel 

segmentation? 

 Very Dissatisfied 

 Dissatisfied 

 Neutral 

 Satisfied 

 Very Satisfied 

13. Have you encountered any ethical or privacy concerns related to the use of AI-

based retinal blood vessel segmentation techniques in your practice or research? 

 Yes 

 No 

14. How frequently do you update your knowledge and skills in retinal blood vessel 

separation techniques? 

 Rarely (every 2+ years) 

 Occasionally (annually) 

 Regularly (quarterly) 

 Frequently (monthly) 

 Very frequently (weekly) 

Thank you for participating in our survey. Your input is vital to our research. If you have 

any additional comments or insights related to retinal blood vessel separation techniques, 

please feel free to share them below: 

 


