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1.​ Introduction 

Motivation 
 
The Risk Management Plan defines the approach that the CAPE Team will take to identify, assess, and 
manage project risks from inception through closure. 
 

Objectives 
The following are the objectives of the Risk Management Plan: 
 

1.​ To establish a structured, repeatable risk management process to minimize the negative 
impact and maximize any benefits of risks to a project 
 

2.​ To verify risks are communicated to management and other project stakeholders in a timely 
manner  
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2. Organization 
Process Responsibility 
The Risk Manager is responsible for the Risk Management Plan, its effective implementation 
throughout the project, trends and metric analysis, and training project personnel on risk 
management.  The Risk Manager is also responsible for creating and maintaining the Risk Register (or 
Log), unless this task is delegated to a team member. 

Risk Management Team 
The Risk Management Team is composed of the Risk Manager and related bodies, if required.  
Specific responsibilities may include the following activities. 
 

●​ Develop and implement the Risk Mitigation Plan. 
●​ Maintain the Risk Management Plan in line. 
●​ Generate risk reports, including trends and metric analysis, for risk meetings and ad-hoc 

requests. 
●​ Clarify, consolidate and document risks. 
●​ Maintain and monitor data in the risk register. 
●​ Monitor the status of risk mitigation. 
●​ Communicate status to risk owners. 
●​ Escalate communication if expected mitigation action deadlines are not met. 
●​ Execute the risk closure process. 

Risk Owner 
The Risk Owner is the person to whom the Risk Management Team assigns primary responsibility for 
mitigating the risk.  This assignment is based on the type of risk and should be assigned to the team 
member who is empowered to assure this risk is mitigated. 
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3. Process 

Identification 
The first step is to identify and recognize potential risks that could affect the organization's objectives. 
This can be done through various methods, including brainstorming sessions, historical data analysis, 
expert opinions, and risk checklists. 
 

Analysis 
Risk analysis involves a deeper examination of each identified risk. It aims to understand the root 
causes, the potential vulnerabilities in the organization, and the potential consequences of the risks. 
This analysis helps in prioritizing risks and determining the appropriate response strategies. 
 

Response Planning 
After analyzing the risks, they need to be evaluated based on established criteria to determine their 
significance and prioritize them for further action. The evaluation process takes into account factors 
such as the severity of potential consequences, the organization's risk appetite, legal and regulatory 
requirements, and cost-benefit analysis. 
 

Monitoring and Control 
Risk management is an ongoing process that requires continuous monitoring and review. 
Organizations should establish monitoring mechanisms to track the effectiveness of risk treatment 
measures, identify emerging risks, and ensure that the risk management process remains relevant 
and up-to-date. Regular review and adjustments of risk management strategies and plans are 
essential to address changing circumstances. 

Escalation 
Here are some steps to follow when escalating risks: 

1.​ Establish Risk Thresholds: Define predetermined thresholds or criteria that determine when a 
risk should be escalated. These thresholds could be based on factors such as the potential 
impact, likelihood, or any other relevant parameters specific to your organization or project. 

2.​ Assess Risk Severity: Evaluate the severity and potential consequences of the risk based on 
the established criteria. Consider the potential impact on project objectives, financial 
implications, safety concerns, legal compliance, reputation, or any other relevant factors. 

3.​ Consult Subject Matter Experts: If the risk exceeds your expertise or requires specialized 
knowledge, consult with subject matter experts within your organization or externally. These 
experts can provide insights and guidance on the risk and potential mitigation strategies. 

4.​ Document the Risk: Clearly document the risk, including its nature, potential impact, current 
mitigation efforts, and any associated concerns or uncertainties. This documentation will be 
crucial when communicating the risk to higher levels of authority. 
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5.​ Notify Immediate Supervisor/Manager: Inform your immediate supervisor or manager about 

the risk, providing them with the relevant documentation and an assessment of its severity. 
Be prepared to provide recommendations on how to mitigate or manage the risk effectively. 

6.​ Escalate to Higher Levels: If the risk cannot be adequately addressed at your current level of 
authority, escalate it to higher levels of management. This may involve involving higher-level 
managers, project sponsors, or executive leadership, depending on the organizational 
structure and the nature of the risk. 

7.​ Present Risk Analysis and Recommendations: When escalating the risk, provide a 
comprehensive analysis of the risk, including its potential consequences, likelihood, and any 
existing mitigation measures. Present recommendations for further action or 
decision-making, such as additional resources, revised strategies, or potential alternatives. 

8.​ Seek Approval for Mitigation Actions: If the risk escalation results in the need for additional 
resources or changes in project plans or strategies, seek approval from the appropriate 
authorities. Clearly outline the proposed mitigation actions, associated costs or trade-offs, 
and the expected impact on project objectives. 

9.​ Document Escalation Process: Maintain records of the risk escalation process, including the 
individuals involved, decisions made, and any changes implemented as a result. This 
documentation helps ensure accountability and facilitates future reference or audits. 

Remember, risk escalation should be done in a timely manner, ensuring that the relevant 
stakeholders are informed and involved in the decision-making process. Effective communication and 
documentation are key to ensuring that risks are appropriately escalated and addressed in a timely 
and efficient manner. 

Team Meeting 
Effective communication is crucial throughout the risk management process. Stakeholders need to be 
informed about the identified risks, the organization's response strategies, and the progress made in 
managing risks. Regular reporting on risk-related matters to key stakeholders helps maintain 
transparency and ensure that decision-makers are adequately informed. 
 

Feedback and Reporting 
Feedback and reporting play vital roles in risk management by providing a means to communicate 
and document the progress, status, and effectiveness of risk management activities. Here are some 
guidelines for conducting effective feedback and reporting in risk management: 

1.​ Define Reporting Requirements: Determine the reporting requirements and expectations of 
your organization or project. Identify the key stakeholders who need to receive risk-related 
information and understand their specific needs. This could include project sponsors, 
management, team members, external regulators, or clients. 

2.​ Establish Reporting Frequency: Determine the frequency at which risk reports should be 
generated and shared. This could be on a weekly, monthly, quarterly, or ad hoc basis, 
depending on the project's complexity, risk exposure, and stakeholder preferences. 

3.​ Identify Relevant Information: Compile and include relevant information in your risk reports. 
This may include an overview of identified risks, their current status, assessment of their 
likelihood and impact, progress on risk treatment actions, emerging risks, and any significant 
changes or incidents related to risks. 

4.​ Use Clear and Concise Language: Ensure that your reports use clear and concise language, 
avoiding jargon or technical terms that may be difficult for non-specialists to understand. Use 
visual aids such as charts, graphs, or tables to present complex information in a more 
accessible format. 
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5.​ Tailor Reports to the Audience: Customize the content and format of your reports to suit the 

needs of different stakeholders. Executives may require high-level summaries and key risk 
indicators, while project teams may benefit from more detailed information on specific risks 
and mitigation actions. 

6.​ Highlight Key Findings and Insights: Include a section in your reports that highlights key 
findings, trends, insights, or lessons learned from the risk management process. This helps 
stakeholders grasp the overall risk landscape and understand the implications for 
decision-making and future risk management activities. 

7.​ Provide Recommendations: Offer recommendations based on the analysis and assessment of 
risks. These recommendations should outline actions to be taken, adjustments to risk 
treatment plans, or any changes in risk management strategies that are necessary to address 
identified risks effectively. 

8.​ Foster Two-Way Communication: Encourage feedback and questions from stakeholders. 
Provide channels for stakeholders to communicate their concerns, provide input, or seek 
clarifications on the reported risks. Actively engage with stakeholders to address their queries 
and consider their perspectives during the risk management process. 

9.​ Document and Archive Reports: Maintain a comprehensive record of all risk reports and 
associated documentation. This documentation serves as a historical record of the risk 
management process and can be referred to for future analysis, audits, or compliance 
requirements. 

10.​Continuously Improve Reporting Process: Regularly assess the effectiveness and relevance of 
the reporting process. Seek feedback from stakeholders on the usefulness and clarity of the 
reports. Use this feedback to refine and improve the reporting process, ensuring that it 
remains aligned with stakeholder expectations and contributes to informed decision-making. 

Closeout 
Here are the steps to close out a risk: 

1.​ Documentation: Document the closure of the risk, including the actions taken, any residual 
risks that remain, and the rationale behind the decision to close the risk. This documentation 
serves as an important record for future reference, audits, and compliance purposes. 

2.​ Lessons Learned: Identify and document any lessons learned from managing the risk. Reflect 
on the effectiveness of the risk management process, the appropriateness of the selected risk 
treatment strategies, and any insights gained during the process. This information can help 
improve future risk management activities. 

3.​ Communicate and Report: Inform relevant stakeholders, such as project sponsors, 
management, or team members, about the closure of the risk. Provide a summary of the 
actions taken, outcomes, and any residual risks that may require ongoing monitoring or 
management. 

4.​ Update Risk Register: Update the organization's risk register or risk database to reflect the 
closure of the risk. Note the closure date, actions taken, and any additional information 
deemed relevant. 

5.​ Ongoing Monitoring: Although a risk may be closed, it is important to continue monitoring 
the risk landscape. Some risks may re-emerge or new risks may arise due to changing 
circumstances. Regular monitoring and periodic review of the risk management process 
ensure that risks are continuously managed and treated appropriately. 

Remember, the closure of a risk does not imply that the risk will never occur again. It signifies that the 
risk has been adequately addressed based on the available information and risk management 
strategies at that particular time. Ongoing vigilance and a proactive approach to risk management are 
essential to maintain effective risk mitigation and ensure organizational resilience. 
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4.Risk Categories 

Technical Risks 

Biometrics and Sensor Fusion for Employee Identification 

●​ Accuracy of Biometric Recognition: Employee identification through biometrics may face 

issues with false positives or negatives, especially in challenging environments like large, 

crowded areas. 

●​ Sensor Fusion Integration Challenges: Integrating different sensors (e.g., cameras, kiosks, and 

robots) to reliably identify employees in real-time can lead to data synchronization and 

calibration issues. 

●​ Data Privacy Concerns: Collecting and processing biometric data may raise privacy concerns, 

especially if the data is not securely stored or properly anonymized. 

Employee Tracking using Computer Vision 

●​ Low-Quality Video or Environmental Interference: Video processing for employee tracking 

may be hindered by low video resolution, poor lighting conditions, or occlusions in crowded 

areas. 

●​ Latency and Real-time Processing Limitations: The system may face challenges in processing 

large volumes of video data in real-time, potentially leading to delays in employee tracking. 

●​ Integration of Different Camera Systems: Combining data from PFM cameras and 

kiosk/robot cameras for tracking employees may encounter compatibility and 

synchronization problems. 

Robot/Kiosk Tracking via Computer Vision 

●​ Environmental Noise Impact: External environmental factors, such as obstacles or changes in 

lighting, may disrupt the accurate tracking of robots/kiosks, leading to inaccuracies. 

●​ Failure of Tracking Algorithms: The proposed tracking algorithms (e.g., CNN, R-CNN) may fail 

to detect and track objects correctly, especially in dynamic environments. 

●​ Backfill Method Accuracy: The backfill method to handle retrospective tracking may not be 

effective in all cases, particularly when there are large gaps in data or multiple simultaneous 

tracking targets. 

Removed Object Detection 

●​ Object Detection Failures: Detecting removed or missing objects through video processing 

may fail due to issues like occlusions, changes in camera angles, or other visual ambiguities. 

●​ Algorithmic Complexity and Processing Power: Implementing CNN or R-CNN models for 

object detection may require significant computational resources, which may limit real-time 

performance, especially in edge environments. 

Condition Monitoring and Predictive Maintenance using AI and IoT 
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●​ Edge and Cloud Integration Challenges: Ensuring seamless communication and data 

processing between edge devices (kiosks/robots) and the cloud may pose technical 

difficulties, such as network latency, limited bandwidth, or intermittent connectivity. 

●​ Predictive Maintenance Model Accuracy: The AI models used for predictive maintenance 

may not be accurate enough in predicting failures, leading to missed opportunities for 

preventive actions. 

●​ Real-time Data Processing Limits: Handling large streams of real-time sensor data for 

condition monitoring may overload the system, causing delays in detection or analysis. 

Omnichannel Customer Communication and Support System 

●​ NLP and Machine Learning Accuracy: The performance of NLP algorithms in understanding 

and classifying customer comments may be limited by language variations, colloquialisms, or 

incomplete data. 

●​ Data Integration from Multiple Channels: Integrating data from various communication 

channels (e.g., app store reviews, social media messages) may encounter issues with data 

compatibility and synchronization. 

●​ Customer Privacy Issues: Analyzing customer interactions across different platforms raises 

potential privacy concerns, especially if proper consent or data handling measures are not in 

place. 

Trust and Privacy in IoT Ecosystem 

●​ Trust Measurement Index Accuracy: Developing and implementing a trust measurement 

index based on blockchain and AI may be challenging, as accurately modeling trustworthiness 

in complex IoT ecosystems is difficult. 

●​ Blockchain Integration: Integrating blockchain with IoT and AI systems for secure data 

processing and trust analysis could encounter technical complexities, including scalability and 

latency issues. 

●​ Human-Centric Challenges: Since the system involves human interaction, maintaining trust, 

privacy, and transparency with stakeholders and users can be challenging, particularly if they 

perceive the technology as intrusive. 

  

Potential technical risks associated with the various solutions mentioned in the context of building a 
recommendation system, proximity marketing, intelligent search, sentiment analysis, and 
trustworthiness management: 

  

Building a Recommendation System for Personalized Customer Needs 

●​ Hybrid Recommender Model Complexity: Combining content-based filtering, collaborative 

filtering, and hybrid models can lead to increased model complexity, making the system 

difficult to train, optimize and maintain. 

●​ Data Sparsity and Cold Start Problem: For new users or products, there may be insufficient 

data, leading to inaccurate or irrelevant recommendations, commonly known as the cold 
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start problem. Sparse user-item interaction data can also degrade the performance of 

collaborative filtering models. 

●​ Scalability Issues: As the volume of products and users grows, scaling the recommendation 

system to maintain fast response times and personalized recommendations becomes 

challenging. 

●​ Explainability (XAI) Challenges: Incorporating explainable AI (XAI) into recommendation 

systems to justify why certain products are recommended can be difficult, especially in hybrid 

models, potentially affecting user trust. 

●​ Bias in Recommendations: Historical data can often reflect existing biases, which may lead to 

unfair or discriminatory recommendations. For example, popular items may get 

over-recommended while niche products are underrepresented, limiting diversity. 

Lack of Customer Profiling with Contextual Data (Proximity Marketing) 

●​ IoT Data Reliability and Integration: Using IoT data such as BLE beacons, RFID tags, and 

sensors for customer profiling may face challenges with data reliability, noise, and sensor 

malfunctions, leading to inaccurate customer recommendations. 

●​ Privacy and Data Security Concerns: Collecting and processing real-time customer data from 

IoT devices raises significant privacy concerns, especially in environments where sensitive 

location data is involved. 

●​ Contextual Relevance: Accurately interpreting IoT data to provide contextually relevant 

recommendations, such as proximity marketing, can be difficult, leading to irrelevant 

suggestions and decreased user engagement. 

Intelligent Search Engine Development 

●​ Accuracy of NLP and Machine Learning Models: Natural language processing (NLP) and 

machine learning models used for intelligent search may struggle with understanding 

ambiguous queries, user intent, and product attributes, leading to poor search results. 

●​ Scalability and Real-time Processing: Processing a large number of search queries and 

customer habits in real-time, especially during peak periods, may overwhelm the system, 

causing slow response times. 

●​ Learning Customer Habits: Personalizing search results based on customer habits requires 

accurate data collection over time. Errors or gaps in this data could lead to irrelevant search 

results, reducing user satisfaction. 

Sentiment Analysis and Customer Interaction Processing 

●​ NLP Model Misinterpretation of Sentiment: Sentiment analysis models may misinterpret 

customer emotions, especially in high-stress environments like airport terminals, leading to 

incorrect assessments of customer complaints or employee stress levels. 

●​ Topic Modeling and Entity Recognition Challenges: Identifying key complaint topics and 

specific entities (such as product names) through topic modeling and named entity 

recognition (NER) may result in inaccurate or incomplete data extraction, especially in noisy 

or unstructured text. 

●​ Privacy and Ethical Concerns: Collecting and analyzing customer and employee interactions 

raises ethical and privacy concerns, particularly if sensitive information is mishandled or 

improperly anonymized. 
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In-Store Response to Influencers and Customer Psychology 

●​ Predicting Customer Behavior from Influencer Trends: Understanding and predicting 

customer behavior based on influencer activities can be complex, as customers’ preferences 

may shift rapidly, and tracking social trends accurately in real-time is challenging. 

●​ Data Processing for Personalized Outfit Suggestions: Generating personalized outfit 

recommendations in-store based on influencer trends requires fast and accurate data 

processing. Errors or delays in matching clothing items could lead to poor customer 

experiences. 

Trustworthiness of IoT Data in Smart Workplaces 

●​ Data Integrity and Reliability: IoT data in smart workplaces, especially cleanroom-based 

manufacturing plants, may be unreliable due to sensor failures, data tampering, or incorrect 

readings, leading to inaccurate conclusions about safety and efficiency. 

●​ Trustworthiness Estimation Challenges: Implementing AI-based mechanisms to estimate and 

evaluate the trustworthiness of data in real-time can be complex, and any inaccuracies could 

result in safety risks or operational inefficiencies. 

●​ Blockchain Scalability and Integration: Incorporating blockchain to support cybersecurity and 

transparency could face scalability challenges, particularly when processing large amounts of 

IoT data from multiple devices in real-time. 

●​ AI Model Interpretability for Safety Applications: Ensuring that AI models used to monitor 

safety in smart workplaces are interpretable and transparent may be difficult, especially 

when critical decisions rely on these models. 

General Technical Risks Across All Systems 

●​ Integration of Multiple Technologies: Combining machine learning, IoT, NLP, blockchain, and 

other technologies may lead to integration difficulties, particularly in ensuring smooth 

communication between different systems. 

●​ Data Privacy and Compliance: Handling personal and sensitive data, such as customer 

preferences, employee interactions, and IoT data, must comply with regulations like GDPR, 

and any security breaches could result in legal issues or loss of customer trust. 

●​ Model Maintenance and Updates: Keeping machine learning models up-to-date and relevant 

to changing user behaviors and preferences requires continuous retraining and monitoring, 

which can be resource-intensive. 

  

Technical risks associated with the various solutions related to human-robot interaction, smart 
dialogue systems, emotion detection, and employee-customer interaction in retail and robot-assisted 
environments: 

  

Lack of Interaction Between Robots and Humans (Smart Dialogue System) 

●​ Speech Recognition Errors (Speech-to-Text): Natural language processing (NLP) systems may 

misinterpret spoken words, especially in noisy environments like retail stores, leading to 

incorrect responses or a breakdown in communication between the robot and the customer. 
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●​ Contextual Understanding Challenges (Deep Learning/NLP): Dialogue systems may struggle 

to understand the context of conversations or customer intent, especially in complex or 

ambiguous scenarios. This could result in poor customer experiences and decreased sales 

opportunities. 

●​ Lack of Natural Conversation Flow: Achieving smooth, human-like interactions using speech 

translation, text-to-speech, and NLP models can be difficult. Robots may give robotic, 

unnatural responses, which can reduce customer satisfaction. 

●​ Integration with Recommendation Systems: Integrating the smart dialogue system with a 

recommendation engine to cross-sell products may lead to technical issues, such as delays in 

generating recommendations or inappropriate product suggestions. 

●​ Real-time Processing Latency: The system may face challenges in delivering responses in 

real-time, especially if there are large volumes of customer interactions or complex dialogue 

requests. 

Conversational AI-Based Interaction System & AR-Based Guidance System 

●​ AR Technology Limitations: Augmented reality (AR)-based guidance systems may face 

difficulties in accurately positioning or directing customers within the store environment due 

to issues like poor object tracking, sensor inaccuracies, or hardware limitations. 

●​ Limited AI Understanding of Complex Queries: AI-based dialogue systems running on kiosks 

or robots may have trouble understanding complex or multi-step queries from customers, 

which can lead to incorrect guidance or directions within the store. 

●​ Customer Disengagement from Robotic Interaction: If the conversational AI or AR system 

fails to provide a seamless experience, customers may become frustrated and prefer human 

assistance over robotic interaction, limiting the effectiveness of the technology. 

●​ System Scalability and Resource Demands: Ensuring that the AR and AI-based models can 

handle a large number of customers simultaneously, especially in high-traffic areas like retail 

stores, could lead to system slowdowns or performance issues. 

Employee-Customer Interaction: Lack of Quality Control in Measuring Stress and Discomfort 

●​ Accuracy of Speech Analysis for Stress Detection: Transformer-based NLP systems may 

misinterpret stress signals from employee speech, especially if subtle or context-specific 

indicators are involved. This can lead to inaccurate assessments of employee stress levels and 

reduced customer satisfaction. 

●​ Inconsistencies in Speech Analysis Across Different Employees: Speech analysis models may 

not generalize well across employees with different speech patterns, accents, or languages, 

reducing the accuracy of the stress and discomfort detection system. 

●​ Privacy Concerns: Analyzing speech patterns to assess stress could raise concerns over 

employee privacy and consent, especially if sensitive information is captured during 

conversations with customers. 

●​ Latency in Real-Time Stress Detection: Real-time analysis of employee speech to detect 

stress may introduce latency issues, making it difficult to provide timely feedback or 

assistance to employees dealing with high-stress interactions. 

Facial Emotion Detection for Mood Recognition (Customer Interaction) 
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●​ Inaccuracy in Emotion Classification: Neural network-based systems may struggle to 

accurately classify complex or subtle emotions, particularly if facial expressions are 

ambiguous or vary across cultural contexts. This could lead to incorrect responses or 

inappropriate customer service interventions. 

●​ Action Unit (AU) Detection Failures: The system's ability to detect and analyze facial Action 

Units (e.g., eyebrow movements, smiles) may be hampered by poor camera angles, lighting 

conditions, or occlusion (e.g., face masks), reducing the accuracy of mood recognition. 

●​ Intrusiveness and Customer Privacy: Using facial emotion detection in a retail environment 

can feel intrusive to customers, leading to concerns about privacy and reluctance to engage 

with the system. 

●​ False Positives in Emotion Detection: The system may generate false positives, incorrectly 

identifying negative emotions such as frustration or anger when they are not present, leading 

to inappropriate system responses or interactions. 

●​ Latency in Emotion Detection: Delays in detecting and responding to emotional cues may 

reduce the effectiveness of the system, as immediate feedback is crucial for maintaining 

smooth interactions. 

General Technical Risks Across Systems 

●​ Model Maintenance and Drift: Machine learning models, especially those used in NLP, 

emotion detection, and stress analysis, may suffer from model drift over time, leading to 

decreased accuracy in predictions or classifications. Regular updates and retraining of these 

models are required but can be resource-intensive. 

●​ Ethical and Regulatory Compliance: Collecting and processing sensitive biometric data (e.g., 

facial expressions, speech analysis) may raise ethical concerns and require adherence to 

stringent data privacy regulations (e.g., GDPR). Non-compliance could result in legal 

challenges or reputational damage. 

●​ Hardware and System Integration Issues: Integrating multiple hardware systems (e.g., kiosks, 

robots, AR devices) and ensuring smooth communication between software components 

(e.g., dialogue systems, recommendation engines, emotion detection systems) may lead to 

compatibility or performance issues. 

●​ Scalability and Performance Bottlenecks: As the system expands to handle more customer 

interactions or larger environments, performance bottlenecks may arise, particularly in 

real-time speech and emotion analysis or AR-based guidance. 

●​ Data Quality and Availability: Systems reliant on diverse data inputs may face challenges if 
data is noisy, incomplete, or inconsistent, impacting model accuracy and system 
performance. 

●​  

  

  

Operational Risks 

Biometrics and Sensor Fusion for Employee Identification 
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●​ Operational Disruptions Due to False Positives/Negatives: Inaccurate biometric recognition 

may lead to operational disruptions, such as employees being denied access to critical areas 

or unauthorized individuals gaining entry. This could slow down workflows and reduce 

productivity. 

●​ Maintenance and Calibration Requirements: Integrating different sensors, such as cameras 

and biometric systems, will require ongoing maintenance and calibration. Failure to maintain 

synchronization between sensors may lead to inconsistent or inaccurate identification, 

causing operational delays. 

●​ Regulatory and Compliance Risks: Mishandling biometric data due to inadequate privacy 

protections may expose the organization to regulatory penalties (e.g., GDPR) or legal action, 

impacting operations and brand reputation. 

Employee Tracking Using Computer Vision 

●​ Operational Downtime from Video Quality Issues: If video processing is hindered by 

poor-quality footage or environmental interference (e.g., lighting), employee tracking may 

fail, leading to inefficiencies in monitoring workforce movements, especially in time-sensitive 

environments like airports or large facilities. 

●​ System Delays from Real-Time Processing Limitations: Delays in processing large volumes of 

video data could reduce the ability to track employees in real-time, potentially leading to 

operational bottlenecks, delays in decision-making, or gaps in safety monitoring. 

●​ Integration Downtime from Camera System Failures: Compatibility issues between PFM 

cameras and kiosk/robot cameras may result in downtime during employee tracking, 

requiring additional IT support and leading to disrupted workflows. 

Robot/Kiosk Tracking via Computer Vision 

●​ Inconsistent Robot/Kiosk Performance: Disruption in robot/kiosk tracking due to 

environmental factors (e.g., lighting, obstacles) could result in operational inefficiencies, such 

as robots getting "lost" or misdirected, leading to delays in customer service or critical tasks. 

●​ Increased Operational Costs Due to Algorithm Failures: If tracking algorithms (e.g., CNN, 

R-CNN) fail to accurately track robots, it could require frequent interventions from staff, 

increasing operational costs and reducing the overall efficiency of automated systems. 

●​ Operational Inconsistencies with Backfill Method Failures: Inaccuracies in retrospective 

tracking via the backfill method may result in missed tracking events, leading to potential 

gaps in asset monitoring and loss of operational data, affecting decision-making processes. 

Removed Object Detection 

●​ Loss of Operational Control Due to Object Detection Failures: Inaccurate detection of 

removed objects (e.g., misplaced or stolen items) can cause a loss of inventory control, 

security concerns, and missed alerts in critical areas, leading to operational inefficiencies. 

●​ Resource Strain Due to High Computational Needs: The complexity of implementing CNN or 

R-CNN models for object detection may overburden the available computational resources, 

resulting in system slowdowns, increased operational costs, or even the need to upgrade 

infrastructure. 

Condition Monitoring and Predictive Maintenance Using AI and IoT 
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●​ Operational Downtime from Cloud-Edge Integration Issues: Challenges in synchronizing data 

between edge devices and the cloud could lead to delays in real-time condition monitoring 

and predictive maintenance, potentially causing unexpected equipment failures and costly 

downtime. 

●​ Inaccurate Maintenance Predictions: If AI models used for predictive maintenance fail to 

accurately predict equipment failures, it may lead to increased unplanned downtime, higher 

maintenance costs, and operational inefficiencies. 

●​ System Overload from Data Processing Limits: Real-time sensor data overloads could result 

in delayed alerts or missed opportunities for preventive maintenance, leading to equipment 

malfunctions and reduced operational effectiveness. 

Omnichannel Customer Communication and Support System 

●​ Customer Service Disruptions Due to NLP Misinterpretation: Inaccuracies in NLP models 

could lead to misinterpreted customer complaints or feedback, resulting in unsatisfactory 

responses, unresolved issues, and decreased customer satisfaction, all of which could harm 

operational efficiency. 

●​ Operational Delays from Data Integration Problems: Difficulties in integrating data from 

multiple communication channels may result in delayed responses to customer issues, 

missed feedback, or inconsistent service, leading to operational bottlenecks and degraded 

customer experience. 

●​ Legal and Regulatory Risks from Privacy Violations: Inadequate customer data privacy 

protections could expose the company to legal liabilities and operational disruptions due to 

regulatory investigations or fines. 

Trust and Privacy in IoT Ecosystem 

●​ Operational Setbacks Due to Trust Measurement Inaccuracies: Inaccurate trust 

measurement in IoT ecosystems could lead to unreliable decision-making, loss of operational 

control, or security risks, affecting the safety and efficiency of operations in sensitive 

environments (e.g., smart factories or cleanrooms). 

●​ Complexity in Managing Blockchain Integration: The technical complexities of integrating 

blockchain for secure data processing could lead to delays in implementing the 

trustworthiness framework, causing operational setbacks and increased costs. 

●​ Stakeholder Resistance to IoT Solutions: Human-centric challenges, such as a lack of trust in 

IoT systems, may lead to resistance from employees or stakeholders, resulting in slower 

adoption of new technologies, disrupted workflows, and challenges in achieving operational 

goals. 

General Operational Risks: 

●​ Training and Skill Gaps: Introducing advanced technologies such as AI, IoT, computer vision, 

and blockchain will require specialized training for employees to manage and operate the 

systems effectively. Lack of proper training may lead to operational inefficiencies, human 

errors, and higher support costs. 

●​ System Downtime Due to Technical Failures: Any technical issues, such as sensor 

malfunctions, connectivity problems, or software bugs, may result in operational downtime, 

delayed tasks, and reduced productivity across different departments. 
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●​ Security and Cyber Risks: The integration of various technologies and IoT systems may 

increase the risk of cyberattacks or data breaches, disrupting operations and leading to 

potential financial and reputational damage. 

Building a Recommendation System for Personalized Customer Needs 

●​ Operational Inefficiencies Due to Model Complexity: The increased complexity of hybrid 

recommender models may result in longer model training times, more frequent errors, and 

more challenging troubleshooting, requiring more technical support and resources to 

maintain system stability. 

●​ Customer Dissatisfaction from Data Sparsity and Cold Start Issues: New users or products 

with insufficient data can lead to irrelevant or inaccurate recommendations, reducing 

customer satisfaction and engagement, especially in initial interactions, potentially leading to 

loss of sales. 

●​ System Slowdowns Due to Scalability Challenges: As the system scales to handle more users 

and products, operational performance (e.g., response times) may degrade, leading to longer 

wait times for customers and decreased system responsiveness during peak periods. 

●​ Loss of Customer Trust from XAI Challenges: Failure to adequately explain why certain 

recommendations are made can result in reduced trust in the system, lowering customer 

engagement and leading to potential operational issues such as increased customer support 

demands. 

Lack of Customer Profiling with Contextual Data (Proximity Marketing) 

●​ Operational Disruptions Due to IoT Sensor Failures: IoT sensors such as BLE beacons and 

RFID tags may malfunction, resulting in incorrect or missing data. This can disrupt proximity 

marketing campaigns, leading to reduced customer engagement and missed sales 

opportunities. 

●​ Legal and Operational Risks from Privacy Violations: Collecting and processing customer 

data in real time could expose the organization to privacy breaches, especially if security 

measures are inadequate, resulting in potential legal action, fines, and damage to brand 

reputation. 

●​ Decreased Effectiveness Due to Poor Contextual Relevance: If the system fails to interpret 

IoT data accurately, customers may receive irrelevant product recommendations, leading to 

frustration, reduced engagement, and potential loss of revenue from missed marketing 

opportunities. 

Intelligent Search Engine Development 

●​ Operational Inefficiencies from Inaccurate NLP Models: Poorly trained NLP models could 

lead to misunderstandings of customer queries, causing search results to be irrelevant or 

inaccurate. This could increase customer service complaints and force users to manually 

search for items, reducing operational efficiency. 

●​ System Overload During Peak Traffic: The search engine may struggle to process a large 

number of real-time queries during peak periods, causing slowdowns, system crashes, or 

increased latency, leading to a poor user experience and potential revenue loss. 
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●​ Inaccurate Search Results Due to Poor Customer Habit Tracking: If the system fails to learn 

customer habits correctly, it may deliver irrelevant search results, frustrating users and 

reducing the likelihood of conversions or repeat visits. 

Sentiment Analysis and Customer Interaction Processing 

●​ Incorrect Sentiment Assessment Leading to Poor Operational Responses: Misinterpretation 

of customer sentiments by NLP models could result in incorrect responses, reducing 

customer satisfaction and potentially leading to missed opportunities for conflict resolution 

or service improvement. 

●​ Operational Data Gaps from Inaccurate Topic Modeling/NER: Inaccurate topic modeling and 

entity recognition can lead to incomplete insights into customer complaints, requiring more 

manual intervention from support staff and reducing the efficiency of customer service 

operations. 

●​ Ethical and Privacy Violations in Handling Sensitive Data: Improper handling of sensitive 

customer and employee data can lead to privacy breaches, resulting in fines, loss of customer 

trust, and potential operational disruptions due to regulatory investigations. 

In-Store Response to Influencers and Customer Psychology 

●​ Operational Risks from Rapidly Changing Customer Trends: Predicting customer behavior 

based on influencer trends is difficult, and rapid changes in customer preferences may lead to 

inventory mismatches or missed sales opportunities, resulting in reduced sales and higher 

operational costs. 

●​ Customer Frustration Due to Delays in Data Processing: If the system takes too long to 

process data for personalized outfit suggestions, customers may lose patience, reducing store 

engagement and negatively impacting sales operations. 

Trustworthiness of IoT Data in Smart Workplaces 

●​ Operational Disruptions from Unreliable IoT Data: Inconsistent IoT data from sensor failures 

or tampered readings may result in inaccurate safety and efficiency assessments, leading to 

operational downtime, safety risks, or reduced productivity in smart workplaces. 

●​ Increased Costs and Downtime Due to Trustworthiness Estimation Failures: Failures in the 

AI-based trustworthiness mechanism could lead to incorrect decisions, such as shutting down 

operations unnecessarily or failing to address real safety risks, increasing operational costs. 

●​ Blockchain Scalability Issues Affecting Operations: If the blockchain system is unable to scale 

effectively to handle real-time IoT data, operational bottlenecks could arise, causing delays in 

decision-making and reducing the system's overall reliability. 

General Operational Risks Across All Systems 

●​ Integration Failures Leading to Operational Downtime: Integrating multiple technologies, 

such as IoT, machine learning, blockchain, and NLP, may cause compatibility issues or system 

crashes, requiring increased IT support and leading to operational inefficiencies or downtime. 

●​ Non-compliance Risks from Data Privacy Violations: Mishandling sensitive data, whether 

customer preferences or employee interactions, can expose the company to legal action or 

fines due to non-compliance with regulations like GDPR, leading to operational delays and 

increased legal costs. 
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●​ High Maintenance Costs and Operational Delays from Model Updates: Regularly updating 

and retraining machine learning models to ensure accuracy can be resource-intensive and 

may result in temporary system downtimes or reduced operational efficiency. 

  

Lack of Interaction Between Robots and Humans (Smart Dialogue System) 

●​ Customer Frustration Due to Miscommunication: Speech recognition errors in noisy retail 

environments may cause misinterpretation of customer queries, leading to incorrect or 

irrelevant responses, which can frustrate customers and reduce their willingness to engage 

with the system. 

●​ Operational Bottlenecks from Contextual Misunderstanding: If the dialogue system fails to 

understand customer intent in complex scenarios, this could slow down the customer service 

process, requiring human intervention and increasing wait times for customers. 

●​ Reduced Engagement from Unnatural Conversations: The lack of natural conversation flow 

may cause customers to feel that the interactions with the robot are unsatisfactory, leading to 

lower engagement and higher rates of abandonment in using the system. 

●​ Missed Sales Opportunities from Recommendation Issues: Delays or inaccuracies in product 

recommendations, caused by integration issues between the dialogue system and 

recommendation engines, could lead to missed opportunities for cross-selling or upselling. 

●​ Customer Turnover Due to Latency Issues: Slow system responses, especially during peak 

hours, may increase customer dissatisfaction, leading to reduced customer loyalty or even 

loss of sales. 

Conversational AI-Based Interaction System & AR-Based Guidance System 

●​ Customer Confusion from AR Inaccuracies: Operational difficulties in the AR system, such as 

poor tracking or inaccurate positioning, could lead to customer confusion or dissatisfaction 

with the guidance system, reducing its effectiveness in aiding customers within the store. 

●​ Increased Demand for Human Assistance: If the AI-based system struggles to understand 

complex or multi-step queries, customers may bypass the technology and seek assistance 

from employees, increasing the workload on staff and undermining the purpose of the 

automation. 

●​ Decreased Adoption Due to Customer Frustration: Poorly executed robotic interactions, 

whether due to technical issues or customer preferences for human interaction, could result 

in low adoption rates of the AI and AR systems, leading to wasted investments. 

●​ System Overload from High-Traffic Environments: In high-traffic retail settings, scalability 

challenges may lead to performance slowdowns, reducing the system's ability to handle 

multiple customers simultaneously, impacting both customer experience and operational 

efficiency. 

Employee-Customer Interaction: Lack of Quality Control in Measuring Stress and Discomfort 

●​ Inaccurate Stress Detection Leading to Operational Inefficiencies: Inaccuracies in detecting 

employee stress levels may result in poor resource allocation, with some employees receiving 

unnecessary support, while others in need of assistance are overlooked, causing inefficiencies 

in customer service. 
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●​ Employee Morale Issues from Inconsistent Speech Analysis: If the system inaccurately 

interprets stress signals for employees with diverse speech patterns, it could lead to 

unwarranted interventions or feedback, negatively affecting employee morale and increasing 

turnover. 

●​ Employee Resistance Due to Privacy Concerns: The perceived invasion of privacy from 

real-time speech analysis could lead to employee pushback, reducing the effectiveness of the 

system and potentially causing operational disruptions if employees feel uncomfortable or 

monitored. 

●​ Customer Delays Due to Real-Time Processing Latency: Latency in detecting stress in 

real-time can result in delayed responses from management to support employees, leading 

to slower service and potentially longer customer wait times. 

Facial Emotion Detection for Mood Recognition (Customer Interaction) 

●​ Inappropriate Customer Interventions Due to Inaccurate Emotion Detection: 
Misclassification of emotions, especially in cases of cultural variability or ambiguous 

expressions, could lead to inappropriate system responses (e.g., offering assistance when not 

needed), frustrating customers and disrupting the shopping experience. 

●​ Reduced Accuracy in Suboptimal Conditions: Poor lighting, occlusion (e.g., face masks), or 

bad camera angles may reduce the accuracy of facial emotion detection, leading to 

operational inefficiencies, such as incorrect assessments of customer satisfaction or mood. 

●​ Loss of Customer Trust Due to Intrusiveness: Customers may find emotion detection systems 

intrusive, especially if not properly explained, leading to disengagement or even potential 

complaints about privacy violations, reducing the system's overall utility. 

●​ Operational Inefficiency from False Positives: Incorrect identification of emotions like anger 

or frustration could trigger unnecessary interventions, slowing down operations and leading 

to confusion among staff, especially in busy retail environments. 

●​ Reduced Effectiveness from Delayed Emotion Detection: Delays in identifying emotional 

cues and reacting to them could reduce the system's ability to respond in a timely manner, 

making it less effective in improving customer satisfaction or resolving issues. 

General Technical Risks Across Systems 

●​ Frequent Downtime Due to Model Drift and Maintenance: Machine learning models in NLP, 

emotion detection, and stress analysis may require constant updates and retraining. This 

could lead to frequent system maintenance or downtime, disrupting operations, and 

increasing costs. 

●​ Operational Challenges from Regulatory Compliance: Failure to comply with data privacy 

regulations, such as GDPR, when processing biometric data could result in fines, legal 

challenges, or forced shutdowns, severely disrupting operations and damaging the company's 

reputation. 

●​ Integration Issues Causing Service Interruptions: Complex hardware and system integration 

between kiosks, robots, AR devices, and AI systems could result in compatibility problems, 

leading to service interruptions and increased demand for IT support. 

●​ System Overload from Scalability Challenges: Performance bottlenecks may arise as the 

system scales, particularly in high-traffic retail environments. This can lead to delays in speech 

and emotion analysis, slowing down the customer service process and impacting operational 

efficiency. 
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Hardware and System Integration Issues 

●​ Operational Downtime Due to Incompatibility: Integrating various hardware components, 

such as kiosks, robots, and AR devices, with smart dialogue and emotion detection systems 

can create compatibility issues, leading to frequent system crashes or downtime that may 

require technical intervention, disrupting the customer service flow. 

●​ Increased IT Support Needs: Regular maintenance, updates, and troubleshooting of the 

integrated systems may increase demand for technical staff, escalating operational costs and 

potentially delaying system updates or repairs during peak operational hours. 

Scalability and Performance Bottlenecks 

●​ Reduced Efficiency from Performance Issues in High-Demand Environments: As the number 

of customer interactions increases, system performance may degrade, leading to slower 

response times, delayed emotion detection, or reduced accuracy in recommendations, 

ultimately affecting operational efficiency and customer satisfaction. 

●​ Customer Loss Due to System Latency: Delays in real-time speech and emotion analysis or 

AR-based guidance can lead to poor customer experiences, with potential losses in sales or 

brand loyalty due to inefficiencies in the customer service process. 

  

Financial Risks 

Biometrics and Sensor Fusion for Employee Identification 

●​ False Positives/Negatives: Inaccuracies in biometric recognition could lead to inefficiencies in 

employee management and require additional investment in corrective measures. This might 

increase operational costs due to downtime or misidentification incidents. 

●​ Sensor Fusion Challenges: Issues with sensor integration could lead to costly hardware or 

software upgrades to ensure smooth operations, leading to higher capital and operational 

expenditures (CapEx and OpEx). 

●​ Data Privacy Concerns: Failure to properly secure or anonymize biometric data could result in 

legal penalties and regulatory fines (e.g., GDPR violations), as well as costly investments in 

compliance solutions and potential legal fees from data breaches. 

Employee Tracking Using Computer Vision 

●​ Low-Quality Video/Environmental Interference: Investing in higher-quality cameras and 

video processing tools could increase both initial and maintenance costs. 

●​ Latency and Real-time Processing Limits: Delays in employee tracking can reduce operational 

efficiency, leading to revenue losses, especially in time-sensitive environments like retail or 

logistics. 

●​ Camera System Integration Costs: Ensuring synchronization between multiple camera 

systems can lead to increased costs for IT infrastructure, software upgrades, and continuous 

maintenance. 

Robot/Kiosk Tracking via Computer Vision 
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●​ Environmental Noise Impact: Ineffective tracking due to environmental factors could lead to 

damaged assets or mismanagement, resulting in repair costs or lower productivity. 

●​ Algorithm Failures: Developing and maintaining more accurate tracking algorithms (CNN, 

R-CNN) may require additional investment in R&D and engineering, driving up long-term 

development costs. 

●​ Backfill Method Accuracy: If backfill methods for data recovery are inadequate, missed data 

could lead to operational inefficiencies, leading to potential revenue losses. 

Removed Object Detection 

●​ Detection Failures: Poor performance in detecting removed objects could result in loss or 

theft of assets, increasing insurance premiums or operational risks. Missteps in prevention 

would necessitate more investments in security measures. 

●​ Computational Resources: High computational demands for processing complex models 

(CNN or R-CNN) can result in the need for expensive hardware and cloud computing 

resources, increasing operational costs significantly. 

Condition Monitoring and Predictive Maintenance using AI and IoT 

●​ Integration Challenges: Edge-cloud integration failures could cause disruptions that lead to 

missed maintenance windows or system downtime, which could generate significant repair 

and loss of productivity costs. 

●​ Predictive Maintenance Model Inaccuracies: If predictive maintenance models fail to 

accurately detect issues, it could lead to costly equipment failure or downtime, leading to 

expensive emergency repairs. 

●​ Real-time Processing Limits: Overloading the system with real-time data streams might 

necessitate additional investment in more powerful computing infrastructure, inflating 

ongoing costs. 

Omnichannel Customer Communication and Support System 

●​ NLP and Machine Learning Errors: Poor performance in understanding customer queries 

could result in poor customer service experiences, leading to a decline in customer retention 

and sales, impacting revenue. 

●​ Data Integration Costs: Resolving compatibility issues between various customer 

communication platforms may require significant IT investments, potentially increasing 

integration and system management costs. 

●​ Customer Privacy Issues: Mishandling customer data may result in legal penalties or lawsuits, 

leading to unexpected financial liabilities and additional investments in data security and 

compliance. 

Trust and Privacy in IoT Ecosystem 

●​ Trust Index Development: Developing an accurate trust measurement index based on 

blockchain and AI could result in significant R&D costs and additional investments in technical 

resources to ensure security and scalability. 

●​ Blockchain Scalability: Blockchain integration could escalate costs due to the need for 

increased computational power and storage, as well as specialized engineering talent to 

manage the system. 
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●​ Privacy Concerns: Failing to address privacy concerns adequately could result in fines, legal 

actions, or loss of customer trust, affecting revenue streams and necessitating substantial 

legal and public relations investments. 

Building a Recommendation System 

●​ Cold Start Problem: Insufficient data can result in missed revenue opportunities due to 

inaccurate product recommendations, limiting the effectiveness of marketing efforts and 

causing decreased sales. 

●​ Scalability Issues: Scaling the recommendation engine could require significant financial 

investment in cloud computing resources, infrastructure, and optimization efforts. 

●​ Explainability (XAI) Costs: Developing explainable AI (XAI) models to ensure transparency 

and user trust might require more engineering resources and legal consultations, adding to 

development costs. 

Lack of Customer Profiling for Proximity Marketing 

●​ Data Reliability Issues: Unreliable IoT data could lead to ineffective marketing efforts, 

wasting resources on inappropriate campaigns and resulting in lower return on investment 

(ROI). 

●​ Privacy and Data Security Concerns: Addressing regulatory requirements for handling 

customer data (e.g., GDPR) could lead to significant investment in legal counsel, compliance 

systems, and data anonymization techniques. 

●​ Contextual Relevance Failures: Inaccurate or irrelevant recommendations might alienate 

customers, leading to lower engagement and decreased sales. 

 Intelligent Search Engine Development 

●​ NLP and Machine Learning Errors: Misinterpreting customer queries could result in lost sales 

opportunities, especially if customers are directed to irrelevant or out-of-stock products. 

●​ Scalability and Real-Time Processing: Handling large volumes of search queries in real-time 

could necessitate costly upgrades in server infrastructure and software optimization. 

●​ Personalization Failures: Poor personalization could reduce customer satisfaction and lower 

conversion rates, resulting in revenue losses. 

Sentiment Analysis and Customer Interaction Processing 

●​ NLP Model Misinterpretation: Misinterpreting customer emotions could lead to 

inappropriate responses, reducing customer satisfaction and potentially causing brand 

damage that leads to revenue loss. 

●​ Privacy and Ethical Issues: Legal action from improper handling of sensitive information 

could result in fines and lawsuits, along with the associated costs of damage control. 

  

Regulatory and Compliance Risks 

Biometrics and Sensor Fusion for Employee Identification 
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●​ Data Privacy Laws (e.g., GDPR, CCPA): Collecting biometric data is highly regulated, as it 

involves sensitive personal information. Non-compliance with data protection laws can lead 

to legal consequences, including heavy fines. 

●​ Data Storage and Retention Compliance: Regulations require strict controls over how 

biometric data is stored, processed, and retained. Failing to securely store or anonymize 

biometric data could result in breaches of privacy laws. 

●​ Consent and Transparency: Regulations often require explicit consent from employees for 

biometric identification. Lack of transparency around data use can result in violations. 

Employee Tracking Using Computer Vision 

●​ Employee Surveillance Regulations: In many jurisdictions, tracking employees without 

proper notice or consent could lead to legal challenges due to the perception of invasive 

surveillance. 

●​ Data Retention and Usage: Laws like GDPR require strict limitations on how long personal 

data, including video tracking data, can be retained and how it is used. 

●​ Security of Personal Data: Storing and processing video data of employees must comply with 

strict security regulations to prevent unauthorized access and misuse. 

Robot/Kiosk Tracking via Computer Vision 

●​ Data Protection Impact Assessment (DPIA): Using video data to track robots/kiosks may 

involve collecting personal data. Regulatory bodies may require DPIA to assess and mitigate 

risks associated with privacy and data security. 

●​ Data Anonymization and Minimization: Tracking systems must minimize personal data 

collection, or the data must be anonymized to avoid regulatory penalties. 

Removed Object Detection 

●​ Intellectual Property and Legal Compliance: Systems that detect removed objects in 

controlled environments (e.g., manufacturing or retail) may need to comply with IP laws 

related to security or asset management technologies. 

●​ Privacy in Public Spaces: If the object detection is used in public areas, it must comply with 

local privacy laws regulating video surveillance. 

Condition Monitoring and Predictive Maintenance using AI and IoT 

●​ IoT Data Security Requirements: IoT devices generate vast amounts of data, including 

potentially sensitive information. Compliance with IoT-specific security guidelines and data 

protection laws is essential. 

●​ Cross-Border Data Transfer: Data collected from IoT devices may cross geographic borders, 

triggering the need for compliance with international data transfer regulations. 

Omnichannel Customer Communication and Support System 

●​ Consumer Privacy Laws (e.g., GDPR, CCPA): Collecting and analyzing customer data from 

multiple channels requires adherence to consumer privacy laws. Misuse or improper data 

handling could lead to serious legal consequences. 
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●​ Customer Consent: Laws require that customers be informed about how their data is used 

and provide consent, especially if combining data from different sources like app reviews, 

social media, etc. 

Trust and Privacy in IoT Ecosystem 

●​ Blockchain Data Privacy: Blockchain technology, while offering security, must ensure 

compliance with privacy regulations, especially regarding immutable data that can’t be easily 

deleted (e.g., GDPR’s "right to be forgotten"). 

●​ Trust Measurement Compliance: Trust indices using AI must ensure that personal and 

behavioral data are processed legally and transparently, with safeguards for user privacy. 

Building a Recommendation System for Personalized Customer Needs 

●​ Transparency in AI Decisions (Explainability): New AI regulations may mandate explainability, 

where recommendation systems must be able to justify why certain products are 

recommended, ensuring transparency and fairness. 

●​ Algorithmic Bias and Fairness: Recommender systems may unintentionally create biases, and 

regulators are increasingly focusing on ensuring fairness and nondiscrimination in algorithmic 

systems. 

Lack of Customer Profiling with Contextual Data (Proximity Marketing) 

●​ Location Data Privacy: Collecting real-time customer location data raises privacy issues. 

Consent must be obtained, and systems must comply with regulations on how this data is 

used and stored. 

●​ Adherence to Geolocation Laws: Proximity marketing based on IoT data must follow laws 

restricting the collection of location data and its use for marketing purposes. 

Intelligent Search Engine Development 

●​ Data Accuracy and GDPR Article 5: Intelligent search engines must ensure that the data used 

is accurate, up-to-date, and compliant with data protection regulations. 

●​ Right to Access and Data Portability: Users may request access to their data or ask for it to 

be transferred to another service, and search systems must comply. 

Sentiment Analysis and Customer Interaction Processing 

●​ Ethical Use of NLP in Customer Interactions: Sentiment analysis must avoid analyzing 

personal conversations without consent. Misuse could violate privacy regulations. 

●​ Data Anonymization: Text data must be anonymized to protect customer identities, 

especially in industries governed by stricter regulations, such as healthcare or finance. 

In-Store Response to Influencers and Customer Psychology 

●​ Behavioral Targeting and GDPR Compliance: Using influencers’ trends to predict customer 

behavior may be considered behavioral profiling, which is highly regulated and requires 

explicit consent. 



​ ​  
●​ Data Minimization in Profiling: Systems must ensure they collect the minimum necessary 

data for profiling customers, avoiding unnecessary data accumulation. 

Trustworthiness of IoT Data in Smart Workplaces 

●​ Workplace Privacy Laws: Monitoring employees or workspace safety through IoT data may 

violate labor laws if implemented without transparency or proper employee consent. 

●​ AI Model Accountability: Any AI-based safety monitoring must comply with emerging 

regulations around AI accountability and transparency to prevent bias or incorrect 

conclusions. 

Human-Robot Interaction and Smart Dialogue Systems 

●​ Biometric Data and Privacy Concerns: Facial recognition, speech-to-text, and emotion 

detection systems must comply with biometric data regulations, including the need for 

consent and stringent data protection. 

●​ Employee Consent in Workplace Surveillance: In workplace settings, collecting biometric 

data from employees without their informed consent can lead to legal challenges. 

Sentiment Analysis for Employee-Customer Interaction 

●​ Employee Surveillance Laws: Monitoring employee stress levels through speech or facial 

recognition may infringe on privacy rights if not carefully regulated, especially regarding 

consent and transparency. 

●​ Ethical Use of Employee Data: Using speech patterns to analyze stress levels must comply 

with labor laws, and any misuse or mishandling of employee data could result in legal 

ramifications. 

General Compliance and Regulatory Risks Across All Systems 

●​ GDPR and CCPA Compliance: Systems handling personal data—whether customer 

preferences, video, biometric, or speech data—must comply with strict privacy laws 

governing data collection, storage, and processing. 

●​ AI Regulation (e.g., EU AI Act): Emerging AI regulations will require that systems are 

transparent, auditable, and non-discriminatory, with a focus on ensuring ethical AI use. 

●​ Cybersecurity Compliance: All systems must adhere to cybersecurity regulations, such as the 

NIST Cybersecurity Framework or ISO/IEC 27001, to ensure the secure handling of sensitive 

data and prevent breaches. 

  

  

Ethical Risks (e.g., AI Bias, Privacy Concerns) 

Biometrics and Sensor Fusion for Employee Identification 



​ ​  
○​ AI Bias in Biometric Recognition: Algorithms for facial or fingerprint recognition may 

display bias, particularly against minority groups, leading to unfair or discriminatory 

outcomes in employee identification. This can erode trust and create legal liabilities. 

○​ Privacy Concerns: The collection of biometric data (e.g., fingerprints, facial 

recognition) raises significant privacy concerns, as this data is highly sensitive and 

could be misused if not properly safeguarded, potentially leading to identity theft or 

unauthorized surveillance. 

Employee Tracking using Computer Vision 

○​ Invasion of Privacy: Constant surveillance and tracking of employees through 

computer vision can be perceived as intrusive, leading to concerns about autonomy, 

consent, and the potential for over-monitoring in the workplace. 

○​ AI Bias in Tracking: Biases in tracking algorithms could result in uneven monitoring 

across different employees, potentially leading to discrimination or the unequal 

treatment of individuals based on gender, race, or other factors. 

Robot/Kiosk Tracking via Computer Vision 

○​ Algorithmic Bias in Object Detection: AI models used for tracking robots or kiosks 

might not perform equally well across diverse settings, leading to misidentification 

and potential discrimination against certain environments or regions. 

○​ Privacy Concerns from Public Tracking: Tracking robots or kiosks, especially in public 

areas, might inadvertently capture sensitive or personal information of individuals 

present in the vicinity, raising ethical concerns about surveillance and data privacy. 

Removed Object Detection 

○​ Data Privacy Issues: Detecting removed objects via video processing in environments 

where people are present may inadvertently collect personal data, leading to 

potential privacy violations. 

○​ Bias in Object Detection Models: Object detection models may suffer from biases, 

leading to unequal performance in recognizing certain objects or environments, 

potentially causing operational inefficiencies or fairness concerns. 

Condition Monitoring and Predictive Maintenance using AI and IoT 

○​ Privacy and Data Ownership: Continuous monitoring of devices and machinery in 

workplaces can lead to questions about who owns the data collected and how it is 

used, especially if the data includes information about employees' actions or 

behaviors. 

○​ AI Bias in Predictive Maintenance: Biases in AI models could cause disproportionate 

maintenance recommendations for certain types of machinery, potentially leading to 

unequal treatment of equipment or operational inefficiencies. 

Omnichannel Customer Communication and Support System 
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○​ AI Bias in NLP Systems: NLP algorithms used to understand customer comments may 

exhibit bias, misunderstanding language patterns from diverse cultural or linguistic 

groups, leading to unfair treatment of certain customers. 

○​ Privacy Concerns in Data Collection: Collecting customer feedback from multiple 

channels (e.g., social media, reviews) without explicit consent raises ethical concerns 

about data misuse and privacy violations. 

Trust and Privacy in IoT Ecosystem 

○​ Ethical Transparency in Trust Measurement: Trust measurement indexes that rely on 

AI and blockchain may lack transparency, making it difficult for users to understand 

how their data is being used or evaluated, potentially undermining trust. 

○​ Privacy Concerns in IoT Data: The vast amount of data collected from IoT devices, 

particularly in personal or sensitive environments, raises serious privacy concerns, 

especially if the data is not properly anonymized or securely stored. 

Building a Recommendation System for Personalized Customer Needs 

○​ Bias in Recommendations: AI recommendation systems may amplify biases present 

in the data, potentially leading to unfair suggestions that disproportionately favor 

certain groups of users or products. 

○​ Privacy Concerns with Personalized Data: Collecting and analyzing customer data to 

personalize recommendations poses significant privacy risks, especially if the system 

does not obtain clear consent or mishandles sensitive data. 

Lack of Customer Profiling with Contextual Data (Proximity Marketing) 

○​ Privacy and Surveillance Concerns: Gathering real-time location data for proximity 

marketing can feel invasive, and customers may feel uncomfortable with being 

constantly tracked, leading to concerns about surveillance and consent. 

○​ Bias in Customer Profiling: Algorithms that analyze IoT data for customer profiling 

may exhibit biases, particularly in interpreting behaviors from diverse demographic 

groups, resulting in unfair or irrelevant marketing strategies. 

Intelligent Search Engine Development 

○​ AI Bias in Search Results: Search engines may exhibit biases in the results they 

return, particularly if the underlying data or algorithms favor certain products, 

brands, or demographics over others, leading to fairness issues. 

○​ Privacy Concerns in Search Data: Collecting personal data to optimize search results 

may infringe on user privacy, especially if sensitive information is analyzed without 

explicit user consent. 

Sentiment Analysis and Customer Interaction Processing 

○​ AI Misinterpretation of Sentiment: Sentiment analysis models may inaccurately 

interpret emotions or customer intent, especially in high-stress or emotionally 

charged situations, leading to unfair or inappropriate responses. 
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○​ Privacy and Ethical Concerns: Analyzing customer interactions, including voice, text, 

or facial expressions, can raise ethical concerns about surveillance and privacy, 

particularly if the data includes sensitive or personal information. 

In-Store Response to Influencers and Customer Psychology 

○​ AI Bias in Influencer Trend Analysis: Predicting customer behavior based on 

influencer activities may introduce biases, as AI models could favor certain 

influencers, products, or demographics, potentially leading to exclusion or unfair 

recommendations. 

○​ Privacy Concerns in Analyzing Behavior: Analyzing customer behavior for 

personalized recommendations based on influencers might lead to privacy violations 

if the data is not handled securely or with proper consent. 

Lack of Interaction Between Robots and Humans (Smart Dialogue System) 

○​ AI Bias in Speech Recognition: Speech recognition systems might not perform 

equally well across different accents, dialects, or languages, leading to biased or 

inaccurate responses for certain customer groups. 

○​ Privacy Concerns in Dialogue Systems: The use of AI for customer interaction 

through dialogue systems raises concerns about the recording and analysis of 

conversations, which could infringe on privacy if done without consent. 

Conversational AI-Based Interaction System & AR-Based Guidance System 

○​ Bias in AI Understanding: AI systems designed for customer interactions may 

introduce biases, leading to misunderstandings of complex queries or interactions 

that disproportionately affect certain demographics. 

○​ Privacy Concerns with AR Technology: Augmented reality (AR) systems that guide 

customers through stores may capture personal data, such as movement patterns or 

preferences, raising ethical concerns about surveillance. 

Employee-Customer Interaction: Lack of Quality Control in Measuring Stress and Discomfort 

○​ AI Misinterpretation of Stress Signals: AI models that analyze speech for stress 

detection may misinterpret subtle cues, leading to incorrect assessments that could 

unfairly penalize employees or disrupt customer interactions. 

○​ Privacy Concerns in Stress Detection: Using AI to analyze employee speech for stress 

could violate employee privacy, especially if the monitoring is done without full 

consent or in inappropriate contexts. 

Facial Emotion Detection for Mood Recognition 

○​ AI Bias in Emotion Recognition: Emotion detection models may misclassify emotions 

based on race, gender, or cultural background, leading to inappropriate customer 

service responses or interventions. 

○​ Privacy Concerns from Facial Analysis: Using facial recognition to analyze customer 

emotions can feel highly intrusive, raising serious concerns about privacy, consent, 

and data misuse. 
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Integration and Compatibility Risks 

Integration Risks 

Integration risks involve the difficulties and challenges that occur when trying to combine various 

technologies or systems into a cohesive solution. These risks can manifest in several ways, including: 

1.​ Data Synchronization Issues: Ensuring that data from various sources (e.g., cameras, sensors, 

and cloud systems) is synchronized accurately and in real-time can be challenging, particularly 

in applications involving multiple data streams. 

2.​ Interoperability Problems: Different systems or components may be built using incompatible 

technologies or standards, making it difficult for them to communicate effectively. For 

example, if certain sensors use different data protocols, they may not integrate seamlessly. 

3.​ Complexity of System Architecture: As more technologies (like AI, IoT, and NLP) are 

integrated, the overall architecture can become overly complex. This can make debugging 

and maintaining the system difficult and can lead to increased likelihood of system failures. 

4.​ Latency Issues: Combining various components may introduce latency that affects the 

performance of real-time applications. For instance, if employee tracking systems rely on 

multiple camera feeds, any delay in data processing can lead to inaccuracies. 

5.​ Compatibility of Legacy Systems: When integrating new technologies with existing systems, 

there may be compatibility issues with legacy systems that are not designed to work with 

newer technologies. 

Compatibility Risks 

Compatibility risks are specifically related to the ability of different systems, technologies, or 

components to work together effectively. Key aspects include: 

1.​ Software and Hardware Compatibility: Ensuring that the software solutions used (e.g., AI 

models, data processing tools) are compatible with the hardware (e.g., sensors, cameras) can 

pose challenges. For example, outdated hardware may not support the latest software 

features or performance requirements. 

2.​ Version Control and Updates: Maintaining compatibility when systems or components are 

updated can be problematic. Changes in one part of the system might require corresponding 

updates in others to ensure they continue to function together. 

3.​ Vendor-Specific Limitations: Proprietary technologies from different vendors may not 

integrate well. For instance, if biometric systems from different manufacturers use unique 

data formats, merging their outputs may be difficult. 

4.​ Standards Compliance: Different components may adhere to different standards, which can 

complicate integration efforts. Ensuring that all components meet the necessary compliance 

standards (e.g., for data privacy or communication protocols) is crucial. 

5.​ User Experience Discrepancies: Compatibility issues can lead to inconsistent user 

experiences across different systems, especially in customer-facing applications. If one part of 

a system operates at a different speed or provides different information, it can confuse users. 
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Application to Specific Risks 

These integration and compatibility risks can relate to the technical risks you provided: 

1.​ Biometrics and Sensor Fusion: Integration risks can arise from synchronizing data from 

multiple sensor types, while compatibility risks might involve ensuring that all biometric 

devices can communicate with a central processing system. 

2.​ Employee Tracking using Computer Vision: Integration risks could involve the latency in 

processing feeds from different camera systems, while compatibility risks might arise from 

merging data from different camera brands or models that have different data output 

formats. 

3.​ Condition Monitoring using AI and IoT: Integration risks here would relate to ensuring 

seamless communication between edge devices and cloud systems, whereas compatibility 

risks could involve using sensors from different manufacturers that may not align with the 

data processing standards. 

4.​ Omnichannel Customer Communication: Integration risks may arise from collecting data 

across various platforms that may not communicate effectively, while compatibility risks may 

involve different data formats and structures from those platforms. 

  

Security and Data Protection Risks 

Biometrics and Sensor Fusion for Employee Identification 

○​ Accuracy of Biometric Recognition: False positives or negatives can lead to 

unauthorized access or denial of legitimate employees, creating security 

vulnerabilities. 

○​ Data Privacy Concerns: Biometric data is sensitive and must be protected against 

unauthorized access and breaches. Poor storage practices could expose this data, 

leading to identity theft or privacy violations. 

○​ Sensor Fusion Integration Challenges: Misconfigured sensors could incorrectly 

authenticate individuals, potentially allowing unauthorized access to secure areas. 

Employee Tracking using Computer Vision 

○​ Low-Quality Video or Environmental Interference: Inaccurate tracking may lead to 

improper identification of employees, posing risks in sensitive areas where employee 

presence is monitored. 

○​ Customer Privacy Issues: Tracking employees through video may inadvertently 

capture customer data, leading to potential privacy violations if proper consent is not 

obtained. 

Robot/Kiosk Tracking via Computer Vision 

○​ Environmental Noise Impact: Inaccurate tracking can lead to operational failures, 

risking safety if robots fail to navigate correctly in dynamic environments. 

○​ Failure of Tracking Algorithms: Misidentification of objects or individuals could result 

in security breaches, particularly in high-security areas. 
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Removed Object Detection 

○​ Object Detection Failures: Inaccurate detection of removed objects could result in 

lost inventory or security breaches if items are improperly accounted for. 

○​ Algorithmic Complexity and Processing Power: Resource-intensive algorithms may 

lead to slower processing, resulting in delayed responses to security threats or 

incidents. 

Condition Monitoring and Predictive Maintenance using AI and IoT 

○​ Edge and Cloud Integration Challenges: Inconsistent data transfer could lead to gaps 

in monitoring critical systems, risking operational integrity and security. 

○​ Real-time Data Processing Limits: Overloaded systems may fail to detect anomalies, 

leading to undetected security threats or equipment failures. 

Omnichannel Customer Communication and Support System 

○​ Data Integration from Multiple Channels: Inconsistent data across channels could 

result in misunderstandings or miscommunications with customers, potentially 

breaching trust. 

○​ Customer Privacy Issues: Aggregating customer data from various sources without 

adequate privacy measures can lead to breaches and legal issues. 

Trust and Privacy in IoT Ecosystem 

○​ Blockchain Integration: Security flaws in blockchain implementation can expose 

sensitive data, creating risks related to data integrity and user trust. 

○​ Human-Centric Challenges: Mismanagement of privacy concerns may lead to distrust 

among users, affecting user adoption and data sharing. 

Building a Recommendation System for Personalized Customer Needs 

○​ Data Sparsity and Cold Start Problem: Inadequate data handling may expose 

personal data, leading to privacy violations and incorrect recommendations. 

○​ Privacy and Data Security Concerns: Collecting user preferences without robust 

security measures can lead to unauthorized data access. 

Lack of Customer Profiling with Contextual Data (Proximity Marketing) 

○​ Privacy and Data Security Concerns: Real-time data collection from IoT devices could 

result in sensitive location data exposure, leading to privacy breaches. 

○​ IoT Data Reliability and Integration: Poorly managed data integration could expose 

vulnerabilities in customer profiles, risking data misuse. 

Intelligent Search Engine Development 

○​ Accuracy of NLP and Machine Learning Models: Misinterpretations may result in 

unintended sharing of personal data, raising compliance issues. 
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○​ Learning Customer Habits: Improper handling of user data could lead to exposure of 

sensitive information, compromising user privacy. 

Sentiment Analysis and Customer Interaction Processing 

○​ Privacy and Ethical Concerns: Analyzing sensitive customer interactions without 

proper anonymization raises significant ethical and legal risks. 

○​ NLP Model Misinterpretation of Sentiment: Misinterpretations could lead to 

incorrect data usage, risking customer dissatisfaction and trust. 

In-Store Response to Influencers and Customer Psychology 

○​ Data Processing for Personalized Outfit Suggestions: Rapid data processing could 

expose customer information if security protocols are not robust. 

○​ Predicting Customer Behavior from Influencer Trends: Poor data management may 

lead to unauthorized access to user behavior profiles. 

Trustworthiness of IoT Data in Smart Workplaces 

○​ Data Integrity and Reliability: Data tampering could compromise safety, leading to 

operational inefficiencies and trust issues. 

○​ Blockchain Scalability and Integration: Inadequate security measures in blockchain 

implementations could lead to data leaks and security breaches. 

Lack of Interaction Between Robots and Humans (Smart Dialogue System) 

○​ Speech Recognition Errors: Misinterpretation may lead to sharing of sensitive 

information inadvertently, resulting in data breaches. 

○​ Privacy Concerns: Collecting conversational data may violate privacy regulations, 

leading to legal repercussions. 

Conversational AI-Based Interaction System & AR-Based Guidance System 

○​ Limited AI Understanding of Complex Queries: Misunderstandings could lead to the 

leakage of sensitive information during interactions. 

○​ Customer Disengagement from Robotic Interaction: Frustration from poor 

interactions may lead to data abandonment, exposing user data unintentionally. 

Employee-Customer Interaction: Lack of Quality Control in Measuring Stress and Discomfort 

○​ Privacy Concerns: Analyzing speech for stress detection can infringe on employee 

privacy, leading to ethical and legal risks. 

○​ Latency in Real-Time Stress Detection: Delays in response may prevent timely 

intervention in sensitive situations, risking employee safety. 

Facial Emotion Detection for Mood Recognition (Customer Interaction) 

○​ Inaccuracy in Emotion Classification: Misinterpretations could lead to inappropriate 

responses, risking user trust and privacy violations. 
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○​ Intrusiveness and Customer Privacy: Surveillance methods may be viewed as 

intrusive, leading to potential backlash against the brand. 

General Technical Risks Across Systems 

○​ Ethical and Regulatory Compliance: Failing to comply with data protection 

regulations may result in significant legal penalties and reputational damage. 

○​ Scalability and Performance Bottlenecks: Inefficient data management systems may 

struggle to maintain security standards as user volume increases. 

  

  

Environmental and External Risks 

Environmental Risks 

Biometrics and Sensor Fusion for Employee Identification 

○​ Weather Conditions: Rain, fog, or snow may hinder the effectiveness of sensors used 

for biometric recognition, particularly outdoor systems. 

○​ Physical Environment: Indoor layouts (e.g., crowded spaces, reflective surfaces) can 

cause difficulties in sensor calibration and data capture accuracy. 

Employee Tracking using Computer Vision 

○​ Lighting Variability: Fluctuations in ambient lighting can impact video quality and 

hinder tracking capabilities. 

○​ Physical Obstructions: Items like furniture or people can occlude cameras and disrupt 

tracking accuracy. 

Robot/Kiosk Tracking via Computer Vision 

○​ Dynamic Environments: Changes in the operational environment, such as relocating 

furniture or changing layouts, can affect the performance of tracking algorithms. 

○​ Surface Conditions: Variability in floor surfaces (e.g., carpet vs. tile) can impact 

sensor performance. 

Removed Object Detection 

○​ Camera Placement: Environmental factors like camera angle and placement can 

affect the detection of removed objects due to occlusions and visibility issues. 

○​ Surrounding Activity: High levels of activity or movement in the environment can 

lead to detection errors. 

Condition Monitoring and Predictive Maintenance using AI and IoT 
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○​ Environmental Sensors: Environmental conditions (e.g., humidity, temperature) can 

affect sensor readings, impacting predictive maintenance accuracy. 

○​ Operational Conditions: Variability in operating environments, such as equipment 

operating under extreme conditions, can affect sensor reliability. 

Omnichannel Customer Communication and Support System 

○​ Cultural Differences: Variability in language use and colloquialisms may affect the 

accuracy of NLP models across different regions. 

○​ Physical Accessibility: The accessibility of communication channels in different 

environments can affect user engagement. 

Trust and Privacy in IoT Ecosystem 

○​ Regulatory Environment: Changes in laws and regulations regarding data privacy can 

impact how trust is perceived and managed in IoT ecosystems. 

○​ Public Sentiment: Societal attitudes towards privacy and surveillance can affect user 

acceptance and interaction with the technology. 

External Risks 

Biometrics and Sensor Fusion for Employee Identification 

○​ Legal Regulations: Compliance with data protection laws, such as GDPR, can impose 

restrictions on biometric data usage. 

○​ Public Perception: Negative public sentiment regarding biometric surveillance may 

impact implementation and acceptance. 

Employee Tracking using Computer Vision 

○​ Market Competition: Rapid technological advancements from competitors can 

outdate current tracking systems. 

○​ Vendor Reliability: Dependence on third-party vendors for camera systems may lead 

to risks if those vendors experience operational failures. 

Robot/Kiosk Tracking via Computer Vision 

○​ Supply Chain Disruptions: External factors such as geopolitical events can affect the 

supply of essential hardware components. 

○​ Technological Obsolescence: Rapid advancements in technology may necessitate 

frequent updates or replacements of tracking systems. 

Removed Object Detection 

○​ Algorithm Failures: Changes in market standards for algorithm accuracy could lead to 

liability issues if object detection fails. 

○​ Economic Factors: Budget cuts could impact the resources allocated to maintaining 

and upgrading detection systems. 
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Condition Monitoring and Predictive Maintenance using AI and IoT 

○​ Industry Standards: Evolving industry standards and best practices for predictive 

maintenance can affect system relevance. 

○​ Stakeholder Expectations: Changes in stakeholder expectations regarding system 

performance may lead to increased pressure for accurate maintenance predictions. 

Omnichannel Customer Communication and Support System 

○​ Data Breach Risks: Increasing incidences of data breaches can compromise customer 

trust and lead to potential lawsuits. 

○​ Market Trends: Shifts in customer communication preferences (e.g., preference for 

chatbots vs. human interaction) can affect system design and functionality. 

Trust and Privacy in IoT Ecosystem 

○​ Political Climate: Changes in government policy or regulation around data privacy 

can significantly impact how trust is established and maintained. 

○​ Public Relations Crises: Negative media coverage regarding data privacy violations 

can undermine trust in IoT systems. 

  

Risk Assessment 

Risk Prioritization (Risk Matrix) 

  

  

# RISK​
 (Risk 

Description) 

PRECAUTION​
 (Precautions to Prevent 

the Realization of the 
Risk. Risk Analysis, 

Contingency) 

PROBABI
LITY​

 
(Probabil

ity of 
Risk 

Realizati
on) 

(High/M
edium/L

ow) 

IMPACT​
 (Impact 

When 
Risk 

Happens) 
(High/Me
dium/Low

) 

ACTION​
 What to Do 
When the 

Risk 
Happens 

(Plan B) 

Use Case Partner 
Name 

Note 

1  The 
performance of 
NLU model is 
heavily 
dependent on 
the quality of 

 1) Gathering sentence data 
from different types will 
increase the diversity of the 
training data, thereby 

 Medium  Medium  It is planned 
to regularly 
check 
sentence 
data quality 
and make the 

1 Koçtaş, 
Defacto, 
Inosens 
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the training 
sentence data. 
If the data is 
not clear and 
noisy for 
intents 

models may 
not detect 
intents of 
users. 

enhancing the model's intent 
detection capability.  

necessary 
corrections 
according to 
users 
sentences. 

2  
Commercializat
ion challenges 
regarding 
privacy  

and adoption of 
applications. 

 To mitigate these risks, 
stakeholders developing 
customer-employee 
interaction analysis 
applications will prioritize 
data privacy and security, 
invest in high-quality data 
sources, and ensure that the 
provided analysis is 
accurate and meets the 
business's needs. 

 Medium  Medium  
Stakeholders 
will focus on 
fieldwork 
aimed at 
increasing 
adoption 
rates by 
educating 
customers 
and 
employees 
about the 
benefits of 
the 
technology 
and building 
trust. 

1 Inosens, 
Koçtaş and 
Defacto 

  

3  The issue of 
widespread 
adoption due to 
customers' 
adaptation to 
the technology. 

 While preparing 
requirements, user profiles 
and their technology usage 
tendencies will be taken into 
consideration. 

Low   Medium  Updating 
and 
simplifying 
interaction 
interfaces will 
be ensured 

1 Inosens, 
Koçtaş and 
Defacto 

  

4 The model may 
be 
computationally 
expensive  

and require 
large amounts 
of memory and 
processing 
power.  

This can make 
it challenging to 
scale the 
application to 
handle  

large volumes 
of data or to 
run in real-time. 

 1)Smaller models can be 
used, and it is critical to 
select the most suitable 
model based on data 
volume and processing 
requirements. 2)Caching 
data can reduce memory 
usage during model training 
or when reusing outputs. 
3)Parallel computing can be 
used to accelerate large 
data processing tasks and 
reduce memory 
requirements. 

 Low  High   

 

The 
infrastructure 
of a 
university 
providing 
scientific 
consulting 
can be used, 
or 
specialized 
hardware can 
be procured. 

 

1 Inosens, 
Defacto 

  

5  The 
implementation 
of an 
recommendatio
n adn NLU 
model can 
raise ethical 
concerns, 
particularly 
regarding 
privacy, bias, 
and 

 The work will be conducted 
in accordance with the 
Personal Data Protection 
Law 

 Low High   A data 
sharing 
model that 
complies with 
data privacy 
and all other 
provisions 
will be 
covered by 
an additional 
project 
agreement to 

1 Inosens, 
Koçtaş and 
Defacto 
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discrimination. 
There is a risk 
of misuse, 
which could 
violate people's 
privacy rights. 

be arranged 
between 
partner firms 

6  In-store 
assistance to 
customers can 
be affected by 
changes in 
product 
locations. 

 Kiosk or Mobile devices will 
be informed about these 
changes in-store. 

 Medium  Low  Regularly, 
kiosks and 
mobile 
devices will 
be informed 
about the 
location of 
products, 
even if there 
are no 
changes. 

1 Inosens, 
Koçtaş 

  

7  
Recommendati
on system will 
not give 
recommendatio
n to users who 
havent 
purchased from 
store. 

 
 
Recommendation model 
will be selected considering 
this risk and model will be 
tested.  
State-of-Art model will be 
used in Prod environment. 

Low   Low  System will 
recommend 
using SDS 
datas 
considering 
customer 
information.  

1 Inosens, 
Defacto 

  

8 
Hardware 
Failure 

Conduct regular 
maintenance and testing 
of kiosk components 
(screens etc.).Use 
high-quality, durable 
hardware. 

Medium  High Replace 
faulty 
hardware 
immediately
. Have spare 
parts on 
hand. 

1 Doğuş 
Teknoloji, 
KOÇTAŞ 

  

9   

●    

    

●      

  

1
0 

  

●    

    ●      
  

1
1 

NLP Model 
Misinterpretati
on of 
Sentiment 

1) To mitigate these risks, 
ensure the model considers 

the context in which the 
sentiment is expressed. 

Words can have different 
meanings depending on the 

situation.​
 2) While training the model, 

a diverse dataset that 
includes various dialects, 

slang, and cultural 

Medium High Utilizing 
transformer-b
ased hybrid 
architectures 

for better 
context 

recognition. 

5 KoçSistem, 
Teknasyon, 

TAV 
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references to improve its 

ability to understand 
different expressions of 

sentiment should be used. 

1
2 

Topic 
Modeling and 
Entity 
Recognition 
Challenges 

1) To mitigate these risks, 
using a varied and 
representative dataset for 
training models will be taken 
into consideration. This 
helps improve the model's 
ability to recognize different 
topics and entities across 
diverse contexts.​
 2) Optimize model 
parameters carefully. 
Hyperparameter tuning can 
significantly affect the 
accuracy of topic modeling 
and NER outcomes. 

 Medium  Medium Implement 
advanced 

text-cleaning 
processes, 
including 

spell-checkin
g, removal of 

special 
characters, 

and 
advanced 

level filters to 
eliminate 

non-relevant 
content. 

5 KoçSistem, 
Teknasyon, 

TAV 

 

1
3 

Accuracy of 
Speech 
Analysis for 
Stress 
Detection 

Collect speech samples 
from varied demographics, 
languages, and settings to 
ensure the model 
generalizes well. 

Low   Medium Implement 
robust 

extraction 
methods to 

capture 
stress-specifi

c features 
such as pitch 

variation, 
speech rate, 

and voice 
amplitude. 

5 KoçSistem, 
TAV 

 

1
4 

Inconsistencie
s in Speech 
Analysis 
Across 
Different 
Employees 

1) The training data will 
include a wide variety of 
accents, dialects, speaking 
speeds, and languages to 
reflect the diversity of the 
workforce. 

Medium  Medium Advanced 
features such 

as energy 
distribution, 

pitch 
variance, and 
speech rate, 

tailored to 
reflect 
diverse 

speaking 
habits will be 

covered. 

5 KoçSistem, 
TAV 

 

1
5 

Latency in 
Real-Time 
Stress 
Detection 

Use efficient algorithms and 
data structures to minimize 
processing time. 

 Low Low  Multi-threadin
g or parallel 
processing 

will be 
utilized to 

reduce 
processing 

time. 

5 KoçSistem, 
TAV 

 



​ ​  

1
6 

.Latency in 
Real-Time 
Response of 
AI Edge and 
Server for 
Emergency 

To prevent dangerous 
situation for workers and 
customers, the following 
consieration and prevention 
processes will be 
considered in the system. 

1) system design and model 
performance is checked to 
support this latency 

2) Optimization of data 
processing and data 
compression 

3) Software optimization to 
support latency avoidance 

4) Enhancing AIoT Edge 
device autonoomous 
capability 

5) Real-time monitoring the 
performance AIoT Edge 
device and Server. 

Medium High If 
performance 
issues arise, 

use a 
fallback 
system 

where ORIN 
handles only 
critical alerts, 

and 
non-urgent 
queries are 
redirected to 

cloud 
processing 
for chatbot 

responses in 
a hybrid 
setup. 

4 IDB 

Smartcore 

  

1
7 

Improper 
Response 
Procedures of 
AI-based 
Service 
Provider for 
Manufacturing 
Workers 

The following processes are 
implemented and tested for 
proper operation of 
response procedures in 
advance.. 

1) AI models to support 
diverse and comprehensive 
data to learn proper responses 

2) .Integration of real-time 
data streams and feedback 
loops to enable dynamic 
adaptation to the evolving 
workplace and procedures. 

3) Enhance response 
procedures to support smart 
manufacturing workplace. 

Medium Medium Define SOP 
protocol for 

chatbot 
scenario to 

notify 
personnel 

and provide 
emergency 
steps in the 
variety of 

circumstance
. 

4 IDB 

Smartcore 

 

1
8 

Poor Model 
performance 
due to lack of 
regular tuning 
and updates 

Preliminary implementation 
testing process  is prepared 
to set a schedule for regular 
model training, using recent 
data and past performance 
to adjust hyperparameters 
and architecture. 

Medium High Set up an 
automated 

training 
pipeline 

where the 
system 

manager 
monitors 

performance 
and triggers 
re-training at 
set accuracy 
thresholds. 

4 IDB 

Smartcore 
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1
9 

Lack of 
reliable and 
high-quality 
data 

Frequent meetings between 
partners to address: data 
availability, data format, data 
precision, and data 
accessibility. Medium High 

Review data 
collection 
strategies 

and increase 
data sources 
to improve 

quality. UC2 
ISEP, FTP, 
Sanimaia; 

 

2
0 

Implementatio
n issues 
related to 
GDPR and AI 
act 

Continuous monitoring to 
ensure compliance with 
GDPR (General Data 
Protection Regulation) and 
AI act requirements for 
privacy and security. Low Medium 

Implement 
additional 

compliance 
checks and 
updates if 

new 
regulations 

arise. UC2 
ISEP, FTP, 
Sanimaia; 

 

2
1 

Difficulty in 
mobilizing 
end-users 

The co-promoter SANMAIA 
ensures the demonstrator’s 
validation through market 
professionals. Low High 

Combine 
alternative 

channels and 
additional 

stakeholders 
to secure 
validation. UC2 

ISEP, FTP, 
Sanimaia; 

 

2
2 

Rapid 
Technological 
Evolution 

Continuous monitoring of 
tools to gather new insights 
and combine them to ensure 
solutions stay current with 
market trends, even if 
initially unplanned. Low Medium 

Accelerate 
updates or 

pivot 
development 
to integrate 

new 
technologies 
as needed. UC2 

ISEP, FTP, 
Sanimaia; 

 

2
3 

Low 
acceptance of 
the solution 

Conduct preliminary tests on 
the developed technology to 
assess and improve 
performance. Ensure data 
abundance and diversity to 
better meet user 
expectations. Low Medium 

Implement 
user 

feedback 
sessions to 
adapt the 
platform to 
better align 
with user 
needs. UC2 

ISEP, FTP, 
Sanimaia; 
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