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Introduction

Computer Vision in Retail leverages advanced image recognition and deep learning technologies
to transform both in-store and online shopping experiences. By processing visual data from
cameras and sensors, Al systems can monitor inventory levels, analyze customer behavior,
optimize product placements, and enhance security measures. This use case enables retailers to
automate routine tasks such as stock management and visual merchandising, while also
providing personalized shopping experiences through interactive displays and real-time
customer insights. With the ability to deliver actionable data on foot traffic, shopper
engagement, and shelf availability, computer vision drives operational efficiency, reduces
shrinkage, and boosts sales. Leading vendor solutions in this space include enterprise platforms
like IBM watsonx, AWS Rekognition, Microsoft Azure Computer Vision, and Google Cloud
Vision API, along with robust solutions from Nvidia AI Enterprise Suite, Dell Al Factory, and
HPE Private Cloud Al, complemented by innovative ISV offerings such as meldCX, AICuda, and
EveryAngle..

Pain Points

Retailers face numerous challenges in managing inventory, optimizing store layouts, and
ensuring loss prevention. Manual inventory checks and visual merchandising are time-
consuming and error-prone, often leading to out-of-stock situations or misplaced products.
Traditional surveillance systems for security and loss prevention rely heavily on manual review,
resulting in delayed responses to potential theft or vandalism. Additionally, understanding
customer behavior and preferences in real time remains a significant hurdle, as fragmented data
sources hinder the ability to create personalized shopping experiences. These issues contribute
to increased operational costs, lower sales conversion rates, and diminished customer
satisfaction, ultimately affecting a retailer’s competitive positioning in a crowded marketplace.

Solution Benefits

Integrating computer vision into retail operations offers transformative benefits. Automated
inventory management ensures that shelves are consistently stocked, reducing stockouts and
maximizing sales opportunities. Real-time analytics on customer movement and engagement
enable retailers to optimize store layouts and product placements, thereby enhancing the
shopping experience and boosting conversion rates. Computer vision also improves security and
loss prevention through continuous monitoring and anomaly detection, reducing shrinkage and
lowering labor costs associated with manual reviews. Furthermore, the ability to personalize
customer interactions—such as targeted promotions displayed via digital signage—creates a
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more engaging, customized experience. These improvements lead to enhanced operational
efficiency, increased revenue, and a stronger competitive edge in the evolving retail landscape.

KPIs Impacted

Key performance indicators that benefit from computer vision in retail include:

Inventory Turnover: Faster and more accurate restocking cycles that reduce out-of-stock
incidents.

Sales Conversion Rate: Increased customer engagement and effective product placements
leading to higher conversion rates.

Shrinkage Rates: Reduced losses through enhanced security and proactive loss prevention
measures.

Customer Engagement Metrics: Improved dwell time and interaction rates captured via in-
store analytics.

Operational Efficiency: Lower labor costs and streamlined processes in inventory and
merchandising management.

Implementing the Use Case

Implementing computer vision in retail requires a strategic, multi-phase approach that
integrates advanced Al technology with existing retail operations

Planning & Stakeholder Alignment

Define Objectives: Clearly articulate goals such as reducing stockouts, increasing sales
conversion rates, and enhancing in-store security. Map these objectives to measurable KPIs like
inventory turnover and customer engagement metrics.

Assemble a Cross-Functional Team: Involve retail managers, IT specialists, data analysts,
and operations staff to ensure that both technical and operational aspects are addressed.

Vendor & Tool Evaluation: Assess leading solutions from IBM watsonx, AWS Rekognition,
Microsoft Azure Computer Vision, Google Cloud Vision API, Nvidia AI Enterprise Suite, Dell AI
Factory, HPE Private Cloud Al, as well as innovative ISVs like meldCX, AICuda, and
EveryAngle, ensuring they integrate with your current systems.
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Resource Allocation & Infrastructure

Data Integration: Consolidate data from in-store cameras, sensors, and digital platforms into
a centralized analytics platform for comprehensive real-time insights.

Budget Planning: Allocate resources for new hardware (e.g., cameras and sensors), software
licensing, and potential infrastructure upgrades. Evaluate ROI by comparing anticipated
improvements in sales and operational efficiency against the investment.

Security & Compliance: Implement robust data protection measures, ensuring that all visual
data collection and storage comply with privacy regulations and industry standards.

Pilot Project & Proof of Concept

Select a Target Store or Channel: Choose a high-traffic store or a specific online segment to
pilot computer vision capabilities, focusing on key product categories or areas with frequent
stock issues.

Configure Tools & Pipelines: Integrate the chosen computer vision solution with existing
systems, setting up real-time data feeds, dashboards, and alert mechanisms for inventory and
security monitoring.

Baseline Metrics: Document current performance metrics—including inventory turnover,
customer engagement, and loss rates—to establish benchmarks for measuring the
pilot’s success.

Execution & Adoption

Onboarding & Training: Conduct training sessions for store personnel and IT teams to
ensure they understand system operation and how to interpret actionable insights from real-
time dashboards.

Iterative Feedback Loops: Set up regular review meetings to gather feedback, refine system
configurations, and adjust algorithms based on operational data and user experiences.

Full-Scale Rollout: Gradually expand the solution to multiple stores or digital channels,
ensuring seamless integration with existing retail processes and consistent performance
across all locations.



() TD SYNNEX

Monitoring & Change Management

Continuous Monitoring: Utilize real-time dashboards to track KPIs such as inventory levels,
customer foot traffic, and security alerts, ensuring immediate responses to any anomalies.

Risk Management: Develop protocols to address potential challenges like data privacy
concerns or sensor malfunctions, ensuring that human oversight complements automated
processes.

Scaling & Integration: Ensure that insights from the computer vision system are integrated
with broader retail management systems to support coordinated decision-making and
operational adjustments across the organization.

Maintenance & Ongoing Improvement

System Updates: Regularly update algorithms and system configurations based on new data
and emerging retail trends to maintain optimal performance.

Documentation: Maintain comprehensive records of system settings, workflows, and lessons
learned to support continuous improvement and facilitate audits.

Community & Ecosystem Engagement: Engage with vendor communities, industry
forums, and research groups—especially those of ISVs like meldCX, AICuda, and EveryAngle—to
stay informed about the latest advancements and best practices in computer vision for retail.

Vendor Offerings Snapshot

AWS Rekognition: Offers scalable, real-time image and video analysis to support

.

automated monitoring and security in retail environments.

o Microsoft Azure Computer Vision: Delivers robust visual recognition services integrated
with other Azure tools for comprehensive retail solutions.

» Google Cloud Vision API: Enables powerful image analysis and classification to support
visual search, automated merchandising, and customer engagement.

« Nvidia AI Enterprise Suite: Optimizes computer vision workloads with accelerated
performance, ideal for real-time analytics in high-traffic retail settings.

« Dell Al Factory: Combines integrated hardware and software solutions to streamline the
deployment of computer vision applications in retail.
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« HPE Private Cloud Al: Supports secure, on-premise or hybrid deployments for retailers
with strict compliance and high data volume requirements.

« meldCX: Offers specialized ISV solutions focusing on smart retail environments with
innovative Al-driven analytics and edge computing.

« AlCuda: Provides high-performance, GPU-accelerated computer vision solutions
optimized for retail analytics and real-time processing.

« EveryAngle: Delivers specialized visual analytics for retail, enhancing inventory tracking,
loss prevention, and customer engagement through detailed image analysis.

Conclusion

Computer Vision in Retail offers a transformative approach to enhancing customer experiences,
optimizing inventory management, and improving operational efficiency. By automating critical
tasks and providing real-time insights, retailers can boost sales, reduce shrinkage, and create
more engaging shopping environments. A structured implementation process—encompassing
strategic planning, robust data integration, targeted pilot testing, and continuous monitoring—
ensures that these technologies deliver measurable improvements and a competitive advantage.
Leveraging integrated vendor solutions from large cloud providers alongside innovative ISV
offerings such as meldCX, AICuda, and EveryAngle positions retailers to fully harness the
potential of computer vision and thrive in an increasingly digital marketplace.



