Semi-AS/RS: Cost-Effective
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Solution
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1. Market Landscape &
Opportunity
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Global AS/RS Market GrowthzsxBEmEE A4 ( AS/RS ) THiFEE

Market Sizerhin A& Efficiency Driver®=IKzh

Rising labor costs and demand for accuracy 01 02
are key market drivers.
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Industry Challenges & Pain Points
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O High Capital Investment& & A& %E

Traditional AS/RS requires significant upfront cost, with 42% of
companies delaying adoption due to high installation expenses.
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O Inflexibility A& 14

Fixed infrastructure limits layout changes and scalability, making
it difficult to adapt to dynamic warehouse environments.
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2. Technology Innovation:

The Seml-AS/RS Concept
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AGV vs. AS/RS: A Technology Comparison
B3IS%E (AGY ) SEMEINARS (ASRS) : HALLK

iciency Analysis
AGV System AGV: Flexible but LimitedREZ1EBE

AS/RS System

Pros: High flexibility, easier integration. Cons: Lower throughput, navigation
ach ASSS complexity in dense storage.
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AS/RS: Efficient but ExpensiveSz1BE& =

Pros: Very high density and throughput. Cons: Very high initial initial cost, rigid
structure.
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Introducing Semi-AS/RS: The

Hybrid Solution
+BEFHRLI ( Semi-AS/RS )

Flexible + Efficient + Cost Effective
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The Semi-Automatic Storage and Retrieval System (Semi-

AS/RS) is an innovative hybrid solution that combines the
future FSD of forkift with robotics.
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Key Innovations of Semi-AS/RS

01

o
Modular Rack Designf& {51 221& 1

Standardized components reduce
manufacturing and installation costs,
enabling rapid deployment and flexible
warehouse layouts.
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Decentralized Intelligence# 8= &8

Vehicles equipped with onboard sensors
and decision-making capabilities for real-
time optimization and adaptive routing.Bc
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Scalable Architectureol¥ B4

System capacity can be increased
incrementally, allowing businesses to
expand storage and throughput as
needed.
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3. System Architecture &

Economic Benefits
AT Y A RS P a e




Warehouse
Management

Movement
Inventory Commands

a_ Real-Time
Controller/‘ Status
-
— \1

Warehouse
Control System
(WCS)

Technical System

Architecturei Rz g2

System Overview % 1}t

Comprises 1) Modular Storage Racks; 2)
Autonomous Retrieval Vehicles (ARVs); 3) Fleet
Management System (FMS); 4) Warehouse
Management System (WMS) integration.
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Operational & Economic AdvantagesizE 5S4

Cost Reduction Up to 40% lower initial investment compared to full AS/RS systems.
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Labor Efficiency Reduces manual labor costs by approximately 58%, addressing workforce shortages.
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Accuracy & Uptime Achieves error rate below 0.02% and higher system availability for reliable operations.
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ROI Analysis & Payback Period#z#@R 5 #r 5@ HA

Analysis for a mid-sized warehouse, comparinginitial investment, annual operational savings, and ROI, with a typical payback period
of 2-3 years.
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Investment Scenarioigas=

Mid-Sized Warehouse

Analysis for a mid-sized warehouse, evaluating
automation solutions like AS/RS and AGVs. Considers
upfront costs for hardware, software, and system
integration.
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Key Metricsxz=is#

Cost & Savings

Compares initial investment, annual operational savings
from labor reduction and error reduction, and calculates
ROI. Savings driven by 24/7 operation and improved
accuracy.

LB AR E « FOITEaMRERETRNEFEETS - FIHE
"REERR - TEEEXRB24/TETHNESH ARG -



4. Implementation & Future

Outlook
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Target Application Scenarios
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Logistics
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Manufacturing

Healthcare
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E-commerce & Retail FulfillmentEE 5= &ficiE

AS/RS solutions are tailored for diverse industries, addressing
specific operational challenges with automated storage and
retrieval.
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Manufacturing Raw Material & WIPHIE W EHM I STEH M
High-mix, medium-volume goods; enables rapid order processing

and dynamic inventory management for omnichannel operations.
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Cold Chain Logistics,2 §£4i7t

Flexible production environments; automates storage and

movement of components, supporting lean manufacturing and JIT
delivery.
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Pharmaceutical & High-Value GoodsE#ASSMEE MR

Temperature-controlled spaces; ensures precise handling of
perishable goods with real-time monitoring and compliance ;B2
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Technology Roadmap & Future Integrationii R4
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Near-term (1-2 years)izHi ( 1-2% )

Enhance vehicle Al for dynamic path planning and obstacle
avoidance, improving operational flexibility and safety.
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Mid-term (3-5 years)®#f ( 3-5& )

Integrate with FSD (Full Self-Driving) and advanced robotics for
outdoor-yard logistics, expanding automation scope.
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Long-term VisiontHi/E=

Al-driven predictive analytics for inventory optimization and fully
autonomous supply chain nodes, achieving end-to-end
automation.
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Summary & Strategic Recommendations 54 Sk IgEIY

Semi-AS/RS offers a balanced, cost-effective automation path, bridging the gap between manual operations and full-scale AS/RS
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Cost-Efficiency Bridges#xztz

Balanced Investment
Addresses the cost gap in warehouse automation,

enabling efficient storage without prohibitive capital

expenditure of full AS/RS. R G i Bsh{CAIRARZEEE - K3
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Scalable & Future-Proofs#igiz

Adaptive Design

Provides a modular solution adaptable to modern
logistics challenges, allowing gradual expansion as
business needs evolve. Ol REBEARRKENE - ER(EIR
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Competitive Advantagessw#

Operational Leadership

Early adoption delivers superior operational efficiency,
reducing errors and labor costs while accelerating order
fulfillment EEIRAETREESNZEYER - BEHERE
FMALBZA - MRLT BT -

Compelling Investmentas®gzi sz
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Strategic Automation

A strategic choice for businesses seeking automation
benefits without the high upfront costs and integration
complexities M THEKRIMBNEBNIBOSETEA R RN E
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Thank you! 57 |

GreenWave Tech Trade and Consulting Limited
email: greenwave.tech.trade@gmail.com
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