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Abstract: Cybersecurity risks have significantly increased as a 

result of embedded systems and the Internet of Things (IoT) 

becoming more widely used. Penetration testing and ethical 

hacking are crucial for finding and fixing these vulnerabilities. The 

open-source Flipper Zero handheld gadget has become a potent 

tool for penetration testers and ethical hackers. This study 

examines Flipper Zero's capabilities in embedded system and 

Internet of Things security, emphasizing how it can be used to find 

and exploit flaws. We offer a thorough framework, along with a 

testing and evaluation methodology, for employing Flipper Zero in 

ethical hacking and penetration testing. Our findings show that 

Flipper Zero is a valuable tool for cybersecurity experts since it can 

effectively detect vulnerabilities in embedded systems and IoT 

devices. 

Keywords: IoT Security, Embedded Systems, Ethical Hacking 

Penetration Testing 

 

 

I. INTRODUCTION 

 

Flipper Zero is a creative, multi-functional tool for cybersecurity 

experts, researchers, and hobbyists to assess the security of 

Internet of Things (IoT) devices and embedded systems. The 

device was introduced by a community-driven project and has 

grown in popularity due to its versatility and ease of use. Flipper 

Zero is a portable, tamagotchi-like gadget that can connect with 

a variety of wireless protocols, including RFID, NFC, 

Bluetooth, sub-GHz radio, and infrared. It is an efficient 

approach to evaluate the vulnerabilities of smart devices, 

automate processes, and investigate radio waves. 

 

Flipper Zero's modular design and open-source ecosystem 

enable users to develop custom scripts, incorporate new 

features, and perform security testing on smart locks, key fobs, 

access control systems, and other devices. It includes both 

beginner-friendly tools and expert functionality, making it 

accessible to newcomers while being powerful enough for 

seasoned pros. This versatility makes it an excellent platform for 

penetration testing, reverse engineering, and embedded system 

troubleshooting. 

 

Although Flipper Zero is meant for ethical hacking and security 

research, it has the same dual-purpose character as many other 

cybersecurity tools and can be used maliciously. Organizations 

and individuals are recommended to use best practices such as 

monitoring device usage, setting stringent access control 

regulations, and detecting abnormal signals using software 

defenses. 

 

Flipper Zero, when used properly, is an important tool for 

raising cybersecurity awareness, increasing IoT ecosystem 

defenses, and encouraging responsible exploration of embedded 

technologies. Its accessibility, mobility, and agility make it a 

great resource for ethical hacking, allowing professionals to 

identify security gaps in linked systems and contribute to a safer 

digital landscape. 

 

 

II. LITERATURE REVIEW 

 

The advent of Internet of Things (IoT) technology and 

embedded systems has resulted in an explosion of linked 

devices, which are increasingly being targeted by hostile actors. 

As these technologies become more prevalent in everyday life, 

safeguarding them has become a critical concern. Ethical 

hacking frameworks and penetration testing tools are critical for 

detecting vulnerabilities in these devices before they are 

exploited. Tools like the Flipper Zero have developed as unique 

solutions to help cybersecurity professionals audit the security 

of IoT ecosystems and embedded devices. 
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A. Overview of IoT and Embedded Systems Security 

Security considerations for IoT and embedded systems differ 

from standard computing due to resource limits, specialized 

hardware, and real-time processing requirements. These systems 

are frequently subject to protocol manipulation attacks, insecure 

communication channels, and default setups. To address these 

unique issues, researchers have underlined the necessity for 

lightweight security solutions and specialized testing 

frameworks. Ethical hacking solutions for IoT must support a 

variety of communication protocols, including radio frequency 

(RF), infrared (IR), near field communication (NFC), and 

Bluetooth. 

B. Frameworks for penetration testing in IoT and embedded 

systems 

Existing penetration testing frameworks, such as Kali Linux and 

Metasploit, offer substantial support for legacy network and 

online applications. However, these frameworks are of limited 

use with IoT devices and embedded systems, where 

non-standard communication protocols are ubiquitous. Tools 

like Shodan allow for network-level surveillance of IoT 

systems, but they fall short in terms of hands-on device 

engagement. 

The Flipper Zero takes a unique approach to IoT security by 

incorporating a multi-tool platform that can communicate with 

protocols such as RFID, NFC, Bluetooth Low Energy (BLE), 

and IR signals. This pocket-sized device doubles as a diagnostic 

tool and an exploitation framework, making it ideal for auditing 

IoT ecosystems. 

C. Multi-protocol capability and signal manipulation 

Flipper Zero is distinguished by its capacity to manipulate 

signals across many protocols. Ethical hackers can use it to 

clone RFID cards, decode wireless signals, and assess 

vulnerabilities in BLE devices. According to studies, such 

functionality is critical for testing embedded systems in which 

protocol diversity creates a difficulty for traditional tools. This 

multi-protocol capability enables more complete security 

assessments that consider a broader range of attack surfaces. 

D. Difficulties with IoT Penetration Testing 

The distinct nature of IoT devices presents a number of security 

testing challenges: 

- Traditional security tools cannot be used due to limited 

processor power and memory limits. 

- Because proprietary protocols frequently lack documentation, 

reverse engineering is crucial. 

- In IoT environments, device heterogeneity necessitates 

versatile tools that can communicate with a wide range of 

devices. 

While various tools, including HackRF, Wireshark, and Shodan, 

provide partial solutions, none give a single, compact solution 

capable of handling a wide range of protocols. Flipper Zero fills 

this void by providing a lightweight, portable platform for IoT 

and embedded devices security assessment. 

Ethical Hacking using Flipper Zero, Emerging Threats 

According to the literature, security researchers are increasingly 

using Flipper Zero for ethical hacking purposes. However, the 

growing use of such technologies raises worries regarding 

misuse. Studies highlight the significance of creating legal 

frameworks and ethical rules to guarantee that tools like Flipper 

Zero are used appropriately. When conducting penetration 

testing on IoT systems, security experts must follow appropriate 

disclosure standards and stay inside the legal boundaries. 

Emerging risks, such as botnets created on compromised IoT 

devices (Mirai), highlight the importance of proactive testing 

frameworks. Flipper Zero enables ethical hackers to do security 

audits and detect vulnerabilities in IoT devices before they are 

exploited on a large scale. This proactive strategy is consistent 

with industry best practices, which prioritize vulnerability 

mitigation over reactive defense. 

E. Current research gaps and future directions 

Despite the increased interest in IoT security and ethical 

hacking, there are significant holes in the literature that need to 

be addressed. 

- Standardized frameworks for IoT penetration testing: There is 

a lack of standardized procedures for assessing the effectiveness, 

coverage, and safety of tools like the Flipper Zero. 

- Performance evaluation of multi-protocol tools: Existing 

research focuses primarily on theoretical elements, with little 

real-world examination of the Flipper Zero's performance under 

different settings. 

- The impact of hardware constraints on security assessments: 

Studies frequently neglect how resource-constrained situations 

affect the performance of penetration testing tools. 

F. Proposed Research and Contribution 

This study seeks to address the stated shortcomings by 

thoroughly investigating Flipper Zero's capabilities for ethical 

hacking and penetration testing in IoT and embedded systems. 

The study will assess the tool's performance in real-world 

circumstances, with an emphasis on multi-protocol interaction, 

signal manipulation, and adaptive assessment. The key 

objectives are: 

1. Evaluating the tool's effectiveness across several 

communication protocols (such as RFID, BLE, NFC, and IR). 

2. Assessing performance metrics such as testing efficiency and 

accuracy within hardware limits. 

3. Creating a consistent methodology for ethical IoT penetration 

testing with Flipper Zero. 

By fulfilling these objectives, the proposed study seeks to 

contribute to the field of IoT security by providing useful 

insights into the practical application of Flipper Zero. It'll also 

provide recommendations. 
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III. SURVEY METHODOLOGY 

 

In this section, we’ll explain the rationale and purpose behind 

the 10 survey questions used 

 

to gather insights about Flipper Zero from its users. Each 

question was designed to focus on a specific aspect of the 

device’s usage, performance, and potential for improvement, 

providing a comprehensive view of user experiences. 

 

Purpose of the Survey Questions 

 

1. Users’ Awareness of Flipper Zero (Q1): 

 

The first question seeks to assess the general awareness of 

Flipper Zero in the cybersecurity community. It is important to 

understand how widely known the device is and whether it has 

reached its intended audience. By asking whether respondents 

had heard of Flipper Zero, we can gauge the reach of the device 

and identify potential areas for further marketing or outreach. 

 

This question helps establish the baseline knowledge of the 

respondents, which is essential when analyzing the more 

in-depth questions that follow. If users are already familiar with 

the device, they can provide more meaningful insights into its 

use and performance. 

 

 

 

2. Specific Cybersecurity Tasks Users Use Flipper Zero 

For (Q2): 

 

The second question delves into how Flipper Zero is being 

applied in real-world cybersecurity tasks. The device has 

multiple capabilities, including RFID/NFC security testing, 

penetration testing, network scanning, and exploit development. 

By asking which specific tasks users primarily use the device 

for, we can identify the key use cases that resonate most with the 

community. 

 

This question is crucial for understanding whether users are 

utilizing the full potential of the device or focusing on certain 

features. It also helps developers and the community understand 

which functionalities are in high demand and which may need 

further development or refinement. 

 

 

 

3. Users’ Understanding of Flipper Zero’s Capabilities 

(Q3): 

 

Question 3 evaluates how well users understand the primary 

functions of Flipper Zero. The device offers a wide range of 

features such as RFID/NFC reading and emulation, GPIO 

projects, and infrared remote control. By asking whether users 

are aware of these features, we can assess whether the full scope 

of the device’s capabilities is being communicated effectively. 

This question is important for identifying gaps in user education 

or marketing. If users are unaware of certain features, it may 

indicate the need for better documentation, tutorials, or outreach 

to help them fully leverage the device. 

 

 

 

4. Satisfaction with Flipper Zero’s Performance (Q4): 

 

Understanding user satisfaction is a critical part of any product 

survey. Question 4 asks users to rate their satisfaction with 

Flipper Zero’s performance, with options ranging from Very 

Satisfied to Unsatisfied. This question helps determine whether 

the device meets the expectations of its users and how well it 

performs in real-world scenarios. 

 

User satisfaction is often linked to factors like ease of use, 

functionality, and reliability. High satisfaction rates may indicate 

that the device performs well in its core tasks, while lower 

satisfaction could signal issues that need to be addressed, such 

as hardware limitations or firmware bugs. 

 

5. Technical Issues Encountered by Users (Q5): 

 

Technical issues can greatly impact the user experience, so it’s 

important to understand what challenges users are facing with 

Flipper Zero. Question 5 asks whether users have encountered 

any technical issues while using the device. This could include 

hardware failures, connectivity problems, software bugs, or 

other issues. 

 

The responses to this question provide insight into the device’s 

reliability and durability. Identifying the most common technical 

problems can help developers prioritize fixes and improvements, 

ensuring that the device continues to meet user expectations. 

 

6. How Users First Learned About Flipper Zero (Q6) 

 

Purpose: Question 6 asks how users initially discovered Flipper 

Zero, with options like social media, online courses/tutorials, 

cybersecurity forums, and YouTube. 

 

Significance: This question is important for understanding the 

effectiveness of the channels through which Flipper Zero is 

promoted. By identifying the most common platforms for 

discovery, we can determine where users are most likely to 

encounter information about the device and which outlets are 

driving awareness in the cybersecurity community. 

 

Implications: If the majority of users discovered the device via 

social media or YouTube, this suggests that digital and 

video-based content may be critical in reaching the target 

audience. On the other hand, if forums or online courses play a 

larger role, it could indicate that the community is finding value 

in more educational or discussion-based resources. 

http://www.ijcrt.org/


www.ijcrt.org                                                                  © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882 

IJCRT2504103 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a828 
 

 

7. Most Valuable Features of Flipper Zero (Q7) 

 

Purpose: This question asks what users find most valuable about 

Flipper Zero, giving options such as ease of use, community 

support, customization options, or other. This helps pinpoint the 

aspects of the device that users appreciate most. 

 

Significance: Understanding which features resonate most with 

users is crucial for guiding product development and marketing 

efforts. For instance, if community support is highly valued, this 

suggests that the active and engaged user base is a major asset, 

and developers may want to focus on fostering this further. 

Alternatively, if customization options are favored, this indicates 

that users are looking for more flexibility in how they use the 

device. 

 

Implications: These insights can help prioritize the features that 

are most important to users. If many users value ease of use, 

future development could focus on enhancing the user interface 

or simplifying complex tasks. If customization is key, more 

advanced configuration options or modular firmware updates 

might be explored. 

 

8. Learning Resources Used by Users (Q8) 

 

Purpose: Question 8 seeks to identify which resources users rely 

on to learn more about Flipper Zero, including options such as 

YouTube tutorials, online forums, social media groups, and 

articles. 

 

Significance: Knowing where users go to expand their 

knowledge about the device is essential for understanding how 

well existing educational resources are serving the community. 

This question highlights the most utilized platforms and helps 

pinpoint where users may need more comprehensive or 

accessible information. 

 

Implications: If YouTube tutorials are the most popular, it may 

indicate that video-based learning is crucial for the community. 

In this case, creating official instructional videos or encouraging 

community content creation could be valuable. If forums or 

social media groups are more prominent, enhancing support in 

these areas—such as providing more active moderation or 

curating expert advice—could help users troubleshoot issues or 

explore advanced features. 

 

 

 

9. Likelihood to Recommend Flipper Zero (Q9) 

 

Purpose: This question assesses how likely users are to 

recommend Flipper Zero to others, with options ranging from 

Very Likely to Unlikely. 

Significance: This is a key indicator of overall user satisfaction 

and the device’s reputation within the community. Users who 

are willing to recommend Flipper Zero are likely satisfied with 

its performance and see it as a valuable tool for others in the 

cybersecurity space. On the other hand, if many users are 

hesitant to recommend the device, it may indicate underlying 

issues with functionality, usability, or technical reliability. 

 

Implications: A high likelihood of recommendation reflects 

strong brand loyalty and positive word-of-mouth marketing, 

which is crucial for community-driven products like Flipper 

Zero. If responses show a lower likelihood of recommendation, 

it could suggest areas where improvements are needed to make 

the device more appealing to a broader audience. 

 

10. Suggestions for Future Updates (Q10) 

 

Purpose: The final question invites users to share what 

additional features they would like to see in future updates, with 

options such as enhanced protocol support, improved 

documentation for security testing, better integration with other 

security tools, and community-driven feature development. 

 

Significance: This question is crucial for gathering user 

feedback on how Flipper Zero can evolve to meet the growing 

demands of the cybersecurity community. By asking users for 

specific suggestions, developers can gain valuable insights into 

what is lacking or what could enhance the device's functionality. 

 

Implications: If users prioritize enhanced protocol support, this 

indicates that more advanced or diverse protocols are needed to 

expand the device’s range of use. If better integration with other 

security tools is a frequent request, it could suggest that users 

want Flipper Zero to work more seamlessly with their existing 

toolkits, such as network scanners or penetration testing 

frameworks. Community-driven development points to the 

importance of maintaining an open-source environment where 

users can contribute directly to the device's evolution. 

 

1. Overall Purpose: 

 

The combination of these five questions provides a thorough 

understanding of how Flipper Zero is perceived and used in the 

cybersecurity field. By examining awareness, usage patterns, 

understanding of capabilities, user satisfaction, and technical 

issues, the survey paints a comprehensive picture of the device’s 

strengths and weaknesses. These insights are crucial for guiding 

the future development of Flipper Zero and enhancing its role in 

cybersecurity tasks. 

 

The last five questions of the survey are designed to explore 

how users engage with the Flipper Zero beyond just 

functionality, focusing on learning resources, user preferences, 

recommendations, and suggestions for improvement. These 

questions aim to provide insights into the user experience and 

future development potential of the device. 

http://www.ijcrt.org/


www.ijcrt.org                                                                  © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882 

IJCRT2504103 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a829 
 

The survey was conducted to gather insights into the 

effectiveness and adoption of Flipper Zero as a tool for ethical 

hacking and penetration testing, particularly within the context 

of IoT and embedded systems. To ensure a well-rounded 

understanding, participants from various backgrounds in the 

field of cybersecurity were targeted. The methodology involved 

multiple outreach strategies, enabling us to collect data from 

students, professionals, and community members actively 

engaged in cybersecurity practices. 

 

Target Participants and Demographics: 

1. Cybersecurity Students: 

 
The survey focused on students currently enrolled in 

cybersecurity-related academic programs, such as 

undergraduate, postgraduate, and professional certification 

courses. These students represent the next generation of 

cybersecurity experts, making their perspectives on innovative 

tools like Flipper Zero crucial. 

 

The survey was shared through academic groups, course 

discussion forums, and direct outreach within cybersecurity 

communities at universities and technical institutes. 

 

2. Cybersecurity Professionals: 

 

Office employees working in the field of cybersecurity, 

including roles such as penetration testers, security analysts, 

incident responders, and network administrators, were 

specifically targeted. Their practical experience with security 

tools provided insights into the real-world relevance and utility 

of Flipper Zero. 

 

The survey was disseminated via corporate networks, 

professional mailing lists, and cybersecurity communities within 

organizations to ensure participation from individuals with 

diverse experiences. 

 

1. Online Cybersecurity Communities and Forums: 

 

The survey was also posted on popular cybersecurity forums, 

social media groups, and specialized pages. Platforms such as 

Reddit, LinkedIn, and Discord, known for their vibrant 

cybersecurity communities, were actively used to reach a wider 

audience. 

 

We focused on forums and channels where discussions on 

ethical hacking, IoT security, and penetration testing are 

frequent, to attract responses from both experienced 

professionals and enthusiasts. 

 

Survey Design and Data Collection Process: 

 

The survey was designed with a combination of quantitative and 

qualitative questions. Multiple-choice questions were used to 

gather structured data, while open-ended questions provided 

participants with the opportunity to share detailed insights, 

challenges, and experiences using tools like Flipper Zero. Key 

areas explored in the survey included: 

 

A. Awareness and Adoption: Familiarity with Flipper Zero 

and other penetration testing tools for IoT and 

embedded systems. 

B. Utility and Ease of Use: Perceived effectiveness, ease 

of use, and the tool’s relevance in educational and 

professional settings. 

C. Challenges and Limitations: Feedback on any 

challenges faced while using the tool or similar 

technologies. 

D. Ethical Considerations: Opinions on the responsible 

use of such tools and the importance of ethical 

guidelines in penetration testing. 

 

The survey was conducted over a period of 30 days to maximize 

participation and gather responses from a diverse range of 

respondents. 

 

2. Data Analysis and Validation 

Sample Size: We aimed to ensure a balanced representation of 

students, professionals, and enthusiasts, ensuring that insights 

were gathered from both novice and experienced participants. 

 

Data Cleaning: After the survey period ended, responses were 

cleaned to remove incomplete or invalid submissions. This 

ensured that only high-quality data was used for analysis. 

 

Quantitative Analysis: Statistical tools were used to analyze 

closed-ended responses, identifying trends and patterns in the 

participants' perceptions and experiences. 

 

Qualitative Analysis: Thematic analysis was applied to 

open-ended responses to capture nuanced opinions and 

suggestions for improving Flipper Zero’s usability and ethical 

adoption. 

 

3. Limitations: 

 

Self-Selection Bias: Participation in the survey was voluntary, 

which may have introduced self-selection bias. Respondents 

who were already interested or familiar with cybersecurity tools 

might be overrepresented. 

 

Online Distribution Constraints: Since the survey was 

distributed mainly through online channels, individuals without 

active online engagement or access to cybersecurity 

communities may have been excluded. 

 

Geographic Limitation: While the survey aimed for broad 

participation, geographic distribution might be uneven due to 

reliance on certain forums and academic networks. 
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Results: 

 

General Awareness (Q1: Have you heard about the device 

FlipperZero?) 
 

 
 

 
The survey revealed that 77.8% of respondents had heard of 

Flipper Zero, with 22.2% indicating they had actually used 

the device. This suggests a strong level of awareness within 

the community, potentially reflecting effective marketing 

strategies on niche platforms or active engagement within 

cybersecurity forums. Notably, a high percentage of users 

who are familiar with Flipper Zero points to an engaged 

community, likely driven by word-of-mouth 

recommendations and social media outreach. 

 

 

 

Cybersecurity Tasks (Q2: What specific cybersecurity 

tasks do you primarily use Flipper Zero for?) 
 

 
The breakdown of tasks users employ Flipper Zero for is as 

follows: 

 

RFID/NFC security testing: Used for reading, cloning, 

and emulating access cards or tags. 

 

Penetration testing: Users leverage Flipper Zero's GPIO 

pins to interact with hardware devices, and its wireless 

capabilities for signal analysis. 

 

Network scanning: While Flipper Zero isn't primarily 

designed for this, some users attempt to integrate it 

with other tools for network testing. 

 

Exploit development: Developers create custom 

firmware or software to expand the device’s 

capabilities for niche security tasks. 

Primary Use (Q3: Are you aware of the primary 

use of the Flipper Zero?) 
 

 
Analysis of user responses indicates that RFID/NFC reading and 

emulation was recognized as the most prominent use of the 

device. However, features such as GPIO projects and infrared 

remote control were less recognized among users. A significant 

percentage of users selected "All of these," suggesting that a 

subset of the community is aware of and actively utilizing the 

full spectrum of Flipper Zero's functionalities. This indicates 

that while some users are familiar with its core features, there 

remains a need for education regarding its broader capabilities. 

 

 

 

User Satisfaction (Q4: How satisfied are you with the 

device's performance?) 
 

 
User satisfaction data revealed the following: 

 

1. Very satisfied: 33.3% 

2. Satisfied: 33.3% 

3. Neutral: 11.1% 

4. Unsatisfied: 22.2% 

 

The high satisfaction rates may be attributed to Flipper Zero's 

versatility and ease of use. Conversely, those who reported 

dissatisfaction highlighted limitations such as hardware 

constraints or technical issues, suggesting that improvements in 

these areas could enhance overall user experience. 

 

 

 

Technical Issues (Q5: Have you encountered any 

technical issues with the Flipper Zero?) 
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Common technical problems reported by users included: 

Firmware issues: Bugs related to software updates. 

Connectivity problems: Issues with Bluetooth or NFC 

functionalities. 

 

Hardware defects: Concerns such as battery life issues or overall 

durability. 

 

This indicates that 33.3% of users experienced these issues, with 

many reporting that these problems were often resolved through 

community support or existing documentation. This highlights 

the importance of a robust support network in enhancing user 

experiences. 

 

 

 

Learning Resources (Q6: How did you first learn about the 

Flipper Zero's capabilities in cybersecurity?) 
 

 
When examining how users initially discovered Flipper Zero's 

cybersecurity capabilities: 

 

1. Social media: 44.4% 

2. YouTube: 22.2% 

3. Online courses or forums: 11.1% 

4. Cybersecurity forums: 22.2% 

 

The most popular resources for learning about Flipper Zero, as 

indicated in Q8, included YouTube tutorials and online forums. 

The availability of these resources has significantly impacted the 

device's usability and popularity, fostering a community where 

users can readily access information and support. 

 

 

 

Most Valued Features (Q7: What do you find most 

valuable about the Flipper Zero?) 
 

 

 
Insights into user values revealed the following preferences: 

 

1. Ease of use: 33.3% 

2. Community support: 33.3% 

3. Customization options: 22.2% 

4. Other features: 11.1% 

 

Learning Resources (Q8: What resources do you use to 

learn more about Flipper Zero?) 
 

 

Survey results indicated the following resources used by 

respondents: 

 

1. YouTube Tutorials: 45.5% use YouTube for visual 

guides and demonstrations. 

2. Online Forums: 33.3% engage in forums for 

community support and troubleshooting. 

3. Social Media Groups: 11.2% rely on social media for 

sharing experiences and updates. 

4. Articles: 10% utilize articles and documentation for 

technical insights. 

 

 

 

 

 

Likelihood to Recommend (Q9: How likely are 

you to recommend Flipper Zero for cybersecurity 

tasks to others?) 
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The likelihood of users recommending the device was assessed 

as follows: 

 

1. Very likely: 44.4% 

2. Likely: 33.3% 

3. Neutral: 11.1% 

4. Unlikely: 11.1% 

 

High recommendation rates often correlate with overall user 

satisfaction and specific successful use cases, indicating that 

positive experiences may translate into advocacy for the device 

among peers. 

 

Suggestions for Future Features (Q10: What additional 

cybersecurity features would you like to see in future 

updates?) 

 

 
Responses to the final question highlighted several desired 

improvements, including: 

 

Enhanced protocol support: Adding new wireless protocols or 

improving existing capabilities. 

 

Improved documentation: Users expressed the need for clearer 

instructions related to security testing tasks or DIY projects. 

 

Integration with other tools: Suggestions for better 

interoperability with established cybersecurity tools like 

Metasploit, Nmap, or Wireshark. 

 

Community-driven feature development: Increased user input in 

firmware updates and new feature rollouts was emphasized. 

 

These suggestions provide valuable insights into user needs and 

priorities, guiding future enhancements to better meet the 

expectations of the community. 

IV. CONCLUSION 

 

The Flipper Zero framework is a fresh method to ethical 

hacking and penetration testing in IoT and embedded systems, 

tackling the growing security challenges connected with these 

technologies. Its portability, versatility, and ease of 

customisation allow security professionals and amateurs to 

examine vulnerabilities in a variety of protocols and devices. 

The tool's ability to communicate with RFID, NFC, infrared, 

and GPIO-based hardware demonstrates its versatility in 

identifying potential attack surfaces in linked environments. 

Furthermore, Flipper Zero is an educational platform that 

promotes learning and responsible cybersecurity 

experimentation. Future work could focus on broadening its 

capabilities through open-source collaboration, improving 

automation for large-scale testing, and defining ethical 

guidelines for application in a variety of industries. The 

framework's versatility assures it can evolve with upcoming IoT 

technologies, making it a valuable asset for proactive security 

assessments. 

The above survey methodology was carefully structured to 

capture insights from multiple stakeholders in the cybersecurity 

domain, including students, professionals, and community 

members. The multi-channel distribution strategy ensured that 

diverse viewpoints were collected, offering a holistic 

understanding of the tool’s utility. The findings from this survey 

will inform future research on the adoption of Flipper Zero and 

provide recommendations for improving the tool’s relevance, 

usability, and ethical use in IoT and embedded system security 

assessments. 
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