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Abstract
Lee Spring India kept track of its inventory by doing manual paper checks and putting off posting to the ledger, which caused a lot of mistakes and made cycle counts take a lot of extra time. A low-cost Smart Inventory Tracker prototype was made as part of an internship project. It combines QR/Barcode scanning, bin-level weighing with HX711 load cells, and Wi-Fi event logging to show differences in inventory and set off alerts. The managers' job was to improve the accuracy of real-time inventory and the productivity of workers without spending money on a full-scale warehouse management system (WMS) infrastructure. The current literature emphasizes prevalent inaccuracies in inventory records and the advantages of IoT-enabled monitoring through sensor fusion that integrates vision and weight detection, as well as phased pilot-led adoption strategies tailored for SMEs. The design of the artifact made it clear where to put the sensors, how to use the tolerance band logic, how to handle exceptions, and how to calibrate the sensors. It also weighed the costs of hardware and training against the benefits of reducing errors and making audits easier. The case gets students ready to figure out how to measure benefits, write standard operating procedures (SOPs), and make roadmaps for pilot-to-scale projects that are based on measurable KPIs and written control mechanisms. Clearly marked are assumptions, terms, and limits.
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CASE INTRODUCTION
Lee Spring India has a wide range of SKUs with different unit weights and demand patterns. The way inventory was counted before relied a lot on manually receiving documents, posting batches, and doing cycle counts that weren't regular, which caused problems with the accuracy of the system's records and the actual stock. This situation made it necessary to pay extra to speed things up and do reconciliation work often, which was usually done during overtime hours. 
The internship introduced a Smart Inventory Tracker to digitize inventory management: ESP32/ESP32-CAM modules capturing QR/Barcode images; HX711 load cells determining bin weight changes to estimate stock movement; and Wi-Fi connectivity relaying data to real-time dashboards that flag variances exceeding preset tolerance levels for prompt operator review. Multiple research studies have shown that inaccurate inventory records are common and have a big effect on how well the supply chain works. This information helped shape the design. 
IoT applications in warehousing consistently validate sensor fusion approaches that combine visual data and weight sensing to improve accuracy and make operations easier. This case stresses a staged adoption strategy that starts with small installations, improves data quality, sets standard operating procedures, and gradually expands coverage, all while keeping the SME's capital and operational capabilities in mind. To keep data safe, embedded governance parts include audit trails, access controls, and regular calibration schedules.
About the Industry
Supply chains for industrial parts mostly compete on how reliable they are and how easy it is to track them. A lot of warehouses still use paper-based systems and slow ledger updates, which makes Available-To-Promise numbers unreliable and costs a lot to speed up orders. Systematic reviews categorize three primary control layers: item identification utilizing QR/Barcode technology; sensor-based detection of bin-level weight and presence; and management systems that display events and preserve auditable logs. 
Empirical studies delineate substantial advantages of bin-level weight sensing for real-time inventory tracking, particularly when integrated with camera-based identity verification to mitigate interference in disorganized warehouse settings. The literature quantifies performance losses resulting from inaccurate records, emphasizing the causal relationship to process defects, extensive SKU variety, and inadequate governance, thereby reinforcing the necessity for continuous sensing integrated with exception management. 
A pilot-led adoption approach for small and medium-sized businesses (SMEs) with limited resources reduces investment risk while establishing data discipline and standard operating procedures (SOPs). This staged methodology has been essential in transforming digital inventory monitoring concepts into repeatable and scalable functionalities.
Problems Faced by the Industry
Widespread challenges include:
· Persistent inventory record inaccuracy stemming from process defects, delayed postings, and manual counts.
· Scarcity of real-time visibility causing reactive rather than proactive inventory management.
· High labor costs attributed to frequent cycle counts, often conducted overtime.
· Capital and skills constraints limiting SMEs’ ability to deploy comprehensive warehouse management systems.
· Shrinkage and inventory write-offs undermining financial and operational performance.
Review and prototype studies consistently advocate sensor fusion strategies, analytic dashboards, and exception-based workflows as industry best practices to address these systemic issues.
Problems Faced by the Company
Lee Spring India's main problems were inaccurate records of on-hand inventory, not being able to see stock movements during shifts, and having to rely on physical counts that took a lot of extra time. The Smart Inventory Tracker prototype worked well to find differences and send alerts, but it also showed that there were some practical issues that needed to be fixed, such as proper bin labeling and sensor placement, load-cell calibration drift, and keeping master data clean. To turn the success of the prototype into a long-term operational practice, the solution required governance discussions about access control, creating standard operating procedures (SOPs), and ownership of performance key performance indicators (KPIs).
Academic Learning
Learners engage in translating the Smart Inventory Tracker artefact into a full operating model by:
· Mapping process flows and failure modes that cause inventory inaccuracy, grounded in literature emphasizing the importance of continuous sensing beyond periodic counts.
· Specifying sensor fusion methods and data models to convert weight-change signals into accurate quantity deltas, augmented with barcode identity and exception thresholds.
· Designing governance frameworks comprised of calibration routines, role assignments, access controls, and KPIs tracking accuracy, reconciliation timeliness, and variance closure rates.
· Developing pilot rollout plans incorporating tolerance band logic, audit trail integrity, and continuous improvement cycles.
Deliverables include comprehensive SOPs, control matrices, and review cadence frameworks, instilling management capabilities grounded in data-driven decision-making and operational discipline.
CONCLUSION
A phased, low-cost digitization strategy that combines identification, sensing, and visualization greatly increases the accuracy of inventory records and the productivity of workers. For Lee Spring, the prototype made important parts of governance clearer, like where to put sensors, how to calibrate them, and how to set up standard operating procedures (SOPs). The case demonstrates a credible pathway from artifact to operational capability, supported by academic and industry literature. This reduces write-offs and reconciliation overhead while reinforcing audit-ready service standards.
CASE QUESTIONS
1. Design a pilot instrumentation plan targeting high-variance SKUs with QR/Barcode and load cells, specifying tolerance bands and alarm protocols.
2. Develop calibration and exception-handling SOPs including roles, documentation, and audit logs to maintain sensor accuracy.
3. Construct an economic model weighing hardware and training investment against savings delivered through error reduction and labor efficiency.
4. Propose KPI dashboards and review routines that sustain inventory accuracy, minimize reconciliation times, and promote accountable ownership.
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