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The Core Problem

Factories today track machines with great precision, but the warehouse often remains
invisible. When a production line stops because a bin located just 30 feet away cannot be
found, the cost is no different from a machine breakdown — yet the issue is often dismissed
as a “logistics problem.” Real-time warehouse visibility helps eliminate this gap by making
warehouse operations as transparent as the production floor.
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Executive Summary

Auto component manufacturers face a recurring operational challenge. While production floors
are equipped with advanced systems like MES and SCADA that provide detailed machine-level
insights, the warehouse often operates with far less visibility. Machines are monitored
continuously, but the bins, pallets, and containers supplying those machines are frequently
difficult to track in real time.

This lack of visibility leads to several operational issues: production lines stopping due to
missing parts, excessive safety stock, urgent last-minute material movements, and inefficient
use of labor.

The problem is not a lack of technology. Instead, it is the absence of a seamless connection
between production intelligence systems and the physical reality of the warehouse.

This paper outlines a practical framework for solving this challenge through real-time warehouse
visibility — combining sensing infrastructure, integrated systems, and intelligent software to
make the warehouse as transparent and responsive as the production floor it supports.

The Problem: The Warehouse as a Black Box

In most automotive component plants, the production floor operates with highly accurate real-
time data. Machine utilization, cycle times, and quality metrics are continuously monitored.

However, once parts leave the production line and move into the warehouse or staging areas,
visibility often disappears. From an operational standpoint, these parts are essentially out of
sight until they are required again — and in many cases, they are difficult to locate when
needed.

Consider a common situation on the shop floor.

A line supervisor requests replenishment for Component A. According to the ERP system,
800 units are available in the warehouse. A warehouse operator begins searching for the
bin, but after 20 minutes discovers that it was moved earlier to an overflow staging area —
without proper labeling or scanning.

Real-Time Warehouse Visibility for Automotive Component Factories



AUTOMOTIVE MANUFACTURING | SUPPLY CHAIN INTELLIGENCE

Meanwhile, the production line waits. The resulting downtime often appears in reports as
reduced machine efficiency or lower OEE. In reality, the root cause was not a machine
issue at all — it was a lack of warehouse visibility.

Root Causes: Why This Gap Exists

The gap between production intelligence systems and warehouse operations exists for several
structural and technological factors:

+ Siloed systems: Production environments use MES and SCADA systems that capture
continuous streams of data. In contrast, warehouse operations often depend on manual
counts or ERP updates that occur in batches — sometimes overnight — which means
the data is already outdated by the time it is used.

* Intermittent scanning: Barcode scans typically happen only at specific events such as
receiving or dispatch. Between those events, inventory can move around the facility
without being recorded, leaving the system with incomplete or outdated information

» High movement velocity: Components frequently move between sub-assembly
stations, staging areas, and shipping zones. Without automated tracking at each
transition, inventory location data becomes inaccurate very quickly.

+ Batch-based ERP systems: Many legacy ERP platforms update inventory positions
through periodic batch processes rather than real-time updates, which makes them
poorly suited for just-in-time manufacturing environments.

» Operational attribution bias: When production lines stop because materials cannot be
found, the issue is often attributed to “logistics problems.” This framing masks the real
issue — a lack of real-time data infrastructure — and reduces the urgency to address
the underlying system gap.

Solution Framework: Real-Time Warehouse Visibility

Achieving real-time warehouse visibility requires more than a single technology upgrade. It
involves a layered approach that combines physical sensing infrastructure, a digital
representation of the warehouse, intelligent software that processes events as they occur, and
user-friendly dashboards that help teams respond quickly to operational issues.

Component 1: loT + RFID / Barcode Infrastructure

At the core of real-time visibility is a simple idea: always know where every item is, without
depending on manual effort. To make this possible, the warehouse needs the right hardware set
up across key movement points:

Real-Time Warehouse Visibility for Automotive Component Factories

¥ Tanaashi

Enhancing information & Business



AUTOMOTIVE MANUFACTURING | SUPPLY CHAIN INTELLIGENCE

e Tag every bin, pallet, and container with RFID or smart labels so they can be identified
automatically — without relying on manual scanning.

¢ Place fixed UHF RFID readers at all critical movement zones such as receiving, storage,
staging, sub-assembly, and dispatch to track items as they move.

o Add 2D barcode scanning at workstations where detailed, item-level confirmation is
needed and RFID may not be practical.

o Equip forklifts with mounted readers so pallet movements across the facility are captured
in real time.

The outcome is straightforward: every movement is recorded automatically as it happens,
removing the gaps and delays that come with manual or periodic scanning.

Component 2: Digital Twin of the Warehouse

A digital twin is essentially a live, virtual version of your warehouse — a system that reflects
what’s happening on the ground in real time:

e Map the entire warehouse — every zone, lane, rack, and staging area — so the digital
view matches the physical layout.

e Show real-time inventory levels, exact locations of each SKU, and a full movement
history for every item.

e Automatically highlight issues such as missing parts, misplaced items, low stock levels,
or inventory that has been sitting too long.

e Present all of this through a simple visual interface that teams can access on desktops or
tablets directly on the shop floor.

This makes it much easier for teams to understand what’s happening instantly, without relying
on manual checks or assumptions.

Component 3: WMS with Real-Time Processing Engine

A modern Warehouse Management System (WMS) needs to respond instantly to what’s
happening on the floor — not rely on delayed, batch updates. This means moving away from
traditional ERP-dependent setups to systems that can process events in real time:

e Use a WMS built on an event-driven architecture, so it can handle thousands of RFID or
scan updates per minute without delays.

o Connect the WMS directly with the production MES through APls, so that as soon as
material is consumed on the line, replenishment tasks are triggered automatically.

e Set up kanban-style replenishment — a system where materials are replenished
based on actual usage signals (instead of fixed stock levels). In simple terms, when
stock reaches a defined minimum level, it automatically triggers a refill, ensuring smooth
flow without overstocking.
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o Keep a detailed, time-stamped record of every inventory movement, making it easier to
trace issues and identify the root cause of discrepancies.

This approach ensures that the warehouse is always in sync with production, reacting in real
time rather than playing catch-up.

Component 4: Vision Al / Computer Vision

Computer vision adds an extra layer of visibility by “seeing” what’s happening in the warehouse,
without needing every item to be tagged or scanned:

e Place industrial cameras at important areas such as receiving zones, fast-moving pick
lanes, and sub-assembly staging points to continuously monitor activity.

e Use Al models that can recognize how full a bin is, spot misplaced or unlabeled items,
and detect unusual or unauthorized movements.

e Treat vision Al as a validation layer; it can automatically perform periodic checks to
confirm that RFID or barcode data matches what’s physically present, without requiring
manual counting.

e Set up smart alerts based on exceptions, for example, a camera can detect that a bin is
empty even before the system registers it, giving teams an early signal to replenish stock.

This helps create a more reliable system where data is not just recorded, but also continuously
verified against real-world conditions.

Component 5: Dashboard & Alerting Layer

Business Impact

Organizations that have implemented comprehensive real-time warehouse visibility systems
have reported measurable improvements across several critical operational metrics. The table
below reflects benchmarked outcomes from comparable automotive supplier implementations:

Metric Before | After
Inventory Accuracy 70-80% 98%+
Stockout-Caused Line Frequent Near Zero

Stops
Time to Locate a Part Minutes—Hours Seconds
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Metric Before | After

Replenishment Lead Time Reactive Predictive

Beyond the measurable improvements, companies also see meaningful day-to-day changes in
how their operations run. Supervisors spend less time firefighting and chasing issues, teams
across production and logistics work with greater trust and alignment, and overall inventory
management shifts from reacting to problems to anticipating them in advance.

Implementation Roadmap

Implementing real-time warehouse visibility is most effective when done in phases. This
approach helps organizations manage complexity, validate return on investment at each step,
and avoid disruption to ongoing production operations.

Phase 1: Foundation (Months 1-3)
Establish the physical and data infrastructure required for all subsequent capabilities:

» Conduct a warehouse zone audit and define RFID reader placement.

+ Tag all pallets and high-velocity bins with RFID labels.

» Install fixed readers at receiving, dispatch, and primary staging zones.

« Stand up the WMS event processing layer with basic inventory tracking.

Phase 2: Integration (Months 4—-6)
Connect warehouse data to the broader operational systems:

« Establish live MES-to-WMS API integration for consumption signals.

* Deploy the digital twin visualization with real-time inventory overlays.

» Configure kanban replenishment automation for top 20% of SKUs by volume.
» Launch the operational dashboard for supervisors and logistics leads.

Phase 3: Intelligence (Months 7-12)
Layer in predictive and Al-driven capabilities on top of the operational foundation:

» Deploy computer vision at receiving and high-velocity pick zones.

« Train anomaly detection models on 3—-6 months of operational data.

* Implement predictive replenishment using consumption rate trending.

» Extend RFID coverage to all remaining warehouse zones and sub-assembly areas.
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Recommended Technology Stack

The following table presents recommended technology options across each layer of the
framework, along with the key selection criteria for each category:

Category Key Consideration

RFID / Barcode Choose UHF RFID for pallet-level; 2D barcodes for bin-level

WMS Platform Real-time event processing; direct MES API integration
loT Platform Edge processing capability; scalable to 1000s of sensors
Visualization Low-latency refresh (<5s); mobile-friendly for floor use
Vision Al Pre-trained models for bin/pallet detection; easy retraining

Choosing the right technology isn’t just about features — it's about how well it fits into your
overall ecosystem. It should integrate smoothly with your existing MES and ERP systems, be
cost-effective over the long term (not just upfront), and come with strong vendor support,
especially for automotive environments. Just as importantly, it should be something your internal
IT team can realistically manage, maintain, and scale over time.

Conclusion

The automotive component factory of the future will not be defined only by advanced machines
or automation. Its real strength will come from how well data connects every part of the
operation. When production systems are highly visible but the warehouse is not, the factory is
still operating with an incomplete picture.

When a production line stops because a bin located just thirty feet away cannot be found, the
impact is no different from a machine breakdown. It consumes engineering time, demands
management attention, and can even affect customer commitments. The difference is that these
issues often go unnoticed in most tracking systems, making them harder to identify and
improve.

Real-time warehouse visibility changes this dynamic. It brings the warehouse into the same
level of operational awareness as the production floor. Instead of functioning as a black box, the
warehouse becomes an active part of the production system — responding to material
consumption signals, highlighting potential problems early, and giving operations leaders
reliable data to make informed decisions rather than relying on assumptions.
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The Strategic Imperative

The question is not whether real-time warehouse visibility delivers ROl — the evidence
across comparable implementations is clear. The question is how long an operation can
afford to treat its warehouse as an exception to the data standards it holds everywhere else.
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