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Tell more : Warehouse Automation Explained: Trends, Types & Best Practices

Warehouse automation is the use of technology, including artificial intelligence
(Al), machine learning, and robotics, to streamline operations, enhance
productivity, and minimize human intervention in tasks such as sorting, storing,
picking, packing, and shipping goods.

Here is a breakdown of the types, trends, and best practices in warehouse
automation:

Types of Warehouse Automation

Warehouse automation can be broadly categorized into physical and digital
systems:

Physical Automation Technologies

These involve hardware that handles and moves goods:

« Autonomous Mobile Robots (AMRs): Intelligent robots that navigate the
warehouse using sensors and Al to move goods without human supervision.

e Automated Guided Vehicles (AGVs): Vehicles that follow pre-defined paths
(wires, magnets, or visual guides) to transport materials.

e *Automated Storage and Retrieval Systems (AS/RS): Systems that
automatically place and retrieve loads from storage locations, often involving
cranes, shuttles, or bots.

o Conveyor and Sortation Systems: Automated belt systems, like cross-belt or
narrow-belt sorters, that transport items and re-route parcels to their
designated bins or shipping lanes, significantly reducing processing times and
human error.
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e Goods-to-Person (GTP) Systems: Solutions where automated systems bring
the requested items directly to the worker for picking, reducing the time spent
traveling within the warehouse.

Digital Automation Technologies
These focus on software and data to manage and optimize processes:

» Warehouse Management Systems (WMS): Software that serves as the
operational hub, managing inventory, optimizing order picking, and overseeing
various warehouse processes.

e Pick-to-Light and Put-to-Light Systems: Order fulfillment technologies that use
alphanumeric displays and lights at storage locations to guide workers to the
correct items and quantities for picking or placing.

» Voice Picking and Tasking: Systems where a worker wears a headset to
receive voice commands from the WMS and verbally confirm their actions,
allowing for hands-free operation.

« Radio Frequency ldentification (RFID): Technology that uses electronic tags to
track and manage inventory in real-time.

o Machine Vision and Al-Powered Analytics: Systems using cameras and Al to
perform quality checks, track items, and provide real-time insights into
inventory levels and operational efficiency.

Key Trends in Warehouse Automation
The industry is rapidly advancing, with key trends focusing on intelligence,
flexibility, and collaboration:

o Al and Machine Learning (ML) Integration: Al is used for predicting demand,
optimizing inventory placement, and automating decision-making. ML
algorithms help systems "learn" and adapt to changing conditions for more
efficient operations.

o Autonomous Mobile Robots (AMRs) and Collaborative Robots (Cobots): AMRs
are becoming more sophisticated, and cobots are designed to work safely
alongside humans, assisting with tasks like picking, packing, and palletizing to
boost productivity and accuracy.

o Micro-Fulfillment: Deploying small, automated fulfillment centers closer to
urban consumers to meet the demand for exceptionally short shipping times.
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o Cloud-Based WMS: Shifting WMS and other operational software to the cloud
for better scalability, real-time data access, and easier integration with other
supply chain systems.

o Predictive Maintenance: Automated systems use data and Al to anticipate
equipment failure, scheduling maintenance before unplanned downtime
occurs.

Best Practices for Automation Implementation
Successful warehouse automation requires careful planning and a phased
approach:

e Assess and Set Clear Goals: Start by analyzing your current workflows to
identify inefficiencies (e.g., slow order picking, high error rates) and set clear,
measurable goals for ROl and performance (e.g., target reduction in labor
costs, increase in throughput).

o Start Small and Prioritize: Begin by automating simple, repetitive tasks that
yield immediate, significant benefits. You can then progress to more complex
systems and implement changes in phases to minimize disruption.

» Choose the Right Technology: Select automation tools that are compatible with
your existing systems and align best with your specific warehouse needs and
future growth strategy.

» Ensure Seamless Integration: Automation should not be a siloed effort. Ensure
new automated systems integrate smoothly with your existing Warehouse
Management System (WMS) and Enterprise Resource Planning (ERP) systems.

e Prioritize Employee Training and Change Management: Human oversight
remains crucial. Invest in training your workforce on how to operate and
maintain the new systems. Involve employees in the transition to ensure buy-in
and a smooth operational shift.

e Monitor and Optimize Performance: Continuously track key performance
indicators (KPIs) and analyze the data to monitor performance, identify new
bottlenecks, and make adjustments to the automated processes for continuous
improvement.

List 22 examples of warehouse automation implementation for small businesses.
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This is a great request! For small businesses, automation often focuses on cost-
effective, modular, and software-based solutions rather than multi-million dollar
robotic systems.

Here are 22 examples of warehouse automation implementations that are
accessible and impactful for small to mid-sized businesses:

l. Digital & Software Automation (Low Cost, High Impact)

These involve system upgrades and software tools to streamline processes:

Cloud-Based WMS/Inventory Software: Implementing an affordable, modern
Warehouse Management System (WMS) that automates inventory location
tracking, reorder points, and picking list generation.

Barcode Scanning for Receiving: Using handheld or fixed barcode scanners to
instantly verify received goods against the Purchase Order (PO), replacing
manual count sheets and data entry.

Real-Time Shipping Integration (API): Automatically sending order and
package dimension data from the WMS/OMS to carrier platforms (e.g., FedEx,
UPS, USPS) to instantly generate shipping labels and rate quotes.

Automated Order Routing/Waving: Software that automatically groups orders
based on criteria (e.g., location, required shipping date, item type) to create
the most efficient picking waves for staff.

Digital Quality Check (QC) at Packing: Using a final barcode scan of items at
the packing station to automatically confirm the correct items are in the box
before sealing, virtually eliminating shipping errors.

Demand Forecasting with ERP/WMS: Using the system's analytics features to
automatically generate predictive purchase recommendations for stock based
on seasonal trends and sales history.

Automated Billing & Invoicing: Integrating the WMS with the Accounting/ERP
system to automatically send invoices and bill customers upon order shipment.
Il. Picking & Putaway Automation

These solutions guide human workers or utilize basic mechanical aids to
improve speed and accuracy:

Pick-to-Light or Put-to-Light Modules: Using small, simple light modules on
shelving to visually guide a worker directly to the correct item location and
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display the exact quantity to pick, greatly reducing travel and search time.

» Voice Picking/Directed Systems: Providing workers with headsets to receive
picking instructions verbally from the WMS, allowing for hands-free, eyes-up
picking and verbal confirmation of tasks.

e Mobile Cart-Based Picking: Equipping staff with picking carts holding a tablet
and a mobile label printer, eliminating the need to return to a stationary printer
or desk to print labels or confirm order completion.

« Vertical Lift Modules (VLMs): Using enclosed, automated storage cabinets (like
high-tech vending machines) to store high-value or high-density small items,
utilizing vertical space and bringing the item tray to the picker (Goods-to-
Person).

» Basic Horizontal Carousels: Implementing a modular system of rotating
shelves to bring items to a stationary operator, reducing long travel distances
for slow-moving items.

[ll. Physical & Mechanical Aids
These are affordable hardware upgrades that improve flow and ergonomics:

o Gravity Conveyor Lines: Implementing inexpensive, non-powered roller
conveyors to move boxes and totes from picking zones to packing stations,
eliminating manual cart pushing.

« Simple Belt Conveyors: Utilizing basic motorized belt conveyors to transport
packaged orders from the packing station to the shipping dock or sorter,
ensuring consistent flow.

o Pallet Wrap Machines: Automating the process of stretch-wrapping pallets for
stability, which is faster and more consistent than manual wrapping, and
reduces the risk of load shifting in transit.

» Automatic Taping Machines: Using a fixed machine to automatically seal boxes
with tape, speeding up the packing process and ensuring a uniform,
professional seal.

» Fixed-Station Dimensioning/Weighing: Implementing a system that quickly and
accurately weighs and measures (dims) a package on a station-by-station
basis, ensuring accurate shipping charges are applied.

IV. Basic Robotics & Advanced Tracking
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While full AMR fleets are costly, smaller businesses can utilize single-purpose,
modular units:

« Collaborative Palletizing Robots (Cobots): Deploying a single, small robotic
arm to safely work alongside a human, taking over the repetitive, physically
taxing task of stacking cases onto a pallet.

o Automated Label Print-and-Apply Systems: Placing a machine near the
shipping dock that automatically prints a carrier label and applies it to the
passing box/package, freeing up a worker from this final manual step.

» RFID Tagging for High-Value Goods: Implementing Radio Frequency
Identification (RFID) for a small segment of high-value inventory, allowing for
fast, non-line-of-sight auditing and tracking.

« Drone-Based Cycle Counting (Emerging): Utilizing a single, guided drone for a
quick, automated cycle count of inventory in hard-to-reach, high-level rack
locations.

« Automated Sortation Chutes (Small Scale): Using a compact, basic sortation
system with gravity or simple mechanics to direct packaged orders into
designated lanes for the top 3-5 carriers, streamlining final staging.
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