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ROBOTICS IN LOGISTICS - FROM AUTONOMOUS TRUCKS TO AMAZON'S PICKING
ROBOTS

A. Yakimenko, S. Sotnik

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky av., 14

E-mail: yakimenko.artem@gmail.com

Annotation: This work provides an overview and comparative analysis of the use of robotic
systems in logistics, ranging from automated guided vehicles (AGVs) to modern picking robots used
in Amazon warehouses. It examines the main types of logistics robots, their functional capabilities,
advantages, and limitations. Particular attention is paid to the role of robotics in improving the
efficiency of logistics processes, reducing operating costs, and ensuring the flexibility of warehouse
operations within the Industry 4.0 concept. The study's results confirm that the introduction of robotic
systems is a key factor in the digital transformation of modern logistics.

Key words: Industry 4.0, logistics, robotics, AGV, warehouse robots, automation, Amazon.

POBOTOTEXHIKA B JIOI'ICTHUII - BII ABTOHOMHUMX BI3KIB 10O POBOTIB-
KOMIUVIEKTYBAJIBHUKIB AMAZON

A. C. SIkumenko, C. B. CoTHuk

XapKiBCbKHI HalllOHATBHUN YHIBEPCUTET Pal0E€TIEKTPOHIKH

VYkpaina, 61166, m. Xapkis, rip. Hayku, 14

E-mail: yakimenko.artem@gmail.com

Anomayia: Y 1iid poOOTI BUKOHAHO OTJISA[ Ta TOPIBHSJIBHUM aHalli3 3aCTOCYBaHHS
pOOOTOTEXHIYHUX CHUCTEM y cdepl JOTICTUKH — BiJi aBTOHOMHHUX KepoBaHUX Bi3KiB (Automated
Guided Vehicles, AGV) no cydacHuX poOOTIB-KOMIUICKTYBAJIbHUKIB, 110 BUKOPHUCTOBYIOTHCS Ha
ckiagax KoMmrmanii Amazon. Po3rissHyTo OCHOBHI THITH JIOTICTUYHHUX POOOTIB, iXHI (yHKITIOHATBHI
MOXJIMBOCTI, TIepeBarm Ta oOMexeHHs. (OcoOMMBY yBary MNPUIIICHO POl POOOTOTEXHIKH Y
MIJBUINECHH] €()EeKTHBHOCTI JIOTICTUYHUX TIPOIECIB, 3HWKEHHI eKCIUTyaTallliHUX BHTpPAT Ta
3a0€3MevYeHH] THYYKOCTI CKJIAJChKUX ormepamid y mexax konmenilii Industry 4.0. Pesynbratn
JOCHIIKEHHST MIATBEP/DKYIOTh, 110 BIIPOBA/HKEHHS POOOTU30BAHUX CUCTEM € OJHUM 13 KIIOYOBUX
YUHHUKIB 1M (PpoBOi TpaHchopmallii cydacHOT JTOTICTHKH.

Knrwouoei cnoea: Industry 4.0, norictuka, pobOororexnika, AGV, ckmaacbki poOOTH,
aBTOMaTH3allisg, Amazon.

With the development of the Industry 4.0 concept, logistics is transforming into one of the most
promising sectors for the implementation of robotic and automated systems [1-10]. Modern logistics
processes require high order processing speed, accuracy, and flexibility, which are difficult to ensure
solely through human labor. Consequently, autonomous mobile robots, robotic transportation
systems, and automated order picking complexes are being increasingly widely adopted [11-16].

Leading global companies, particularly Amazon, are actively implementing robotics in warehouse
logistics, using thousands of mobile robots for transporting goods, optimizing storage space
utilization, and reducing order fulfillment times. Therefore, the analysis of modern robotic solutions
in logistics is relevant from the perspective of improving supply chain efficiency.

The purpose of this work is to analyze the main types of robotic systems used in logistics, as well
as to determine their advantages, disadvantages, and fields of application.

The robotic systems used in logistics can be broadly categorized into the following main groups:

86
All-Ukrainian Conference
“Intelligent Civil Safety Technologies and Robotic Systems for Emergency and Rescue Operations”
(ICSTRO-2026)
February 12-13, 2026.



autonomous Guided Vehicles (AGV) — robots that move along predetermined routes using
magnetic tapes, QR codes, or guide lines. They are widely used for transporting goods in warehouses
and industrial facilities;
autonomous Mobile Robots (AMR) — more flexible systems capable of independently
navigating and building their own routes using sensors, cameras, and SLAM algorithms;
robotic picking systems — robotic manipulators equipped with computer vision and artificial
intelligence for recognizing and grasping items;
collaborative robots (cobots) — robots designed for safe interaction with humans and performing
auxiliary tasks.
At Amazon warehouses, mobile robots transport shelves with goods to picking stations,
significantly reducing order fulfillment time and physical strain on personnel.
In the course of this research, a comparative analysis of robotic systems in logistics was
conducted. Based on the analysis performed, a comparative table of key robotic solutions in logistics
has been compiled (Table 1).

Table 1 — Comparison of robotic systems in logistics

Robot types Advantages Disadvantages
AGV Ease of implementation, high reliability, | Limited flexibility, need for special
predictable movement infrastructure
AMR High adaptability, dynamic navigation Higher cost and complexity of
implementation
Picking High accuracy, reduction of human error Difficulty working with non-standard
robots objects
Amazon High efficiency, optimization of warehouse | Significant initial investment, complex
robots space IT infrastructure

Thus, each type of robot is appropriate for use in specific logistics scenarios, depending on the
operating conditions and the tasks at hand.\The effectiveness statistics of Amazon's robotics clearly
demonstrate the transformation of logistics processes. The scale of implementation is impressive: the
company has reached the milestone of one million robots deployed in over 300 fulfillment centers
worldwide. For context, Amazon's total workforce reaches approximately 1,5 million people globally,
of which about 1,2 million work in warehouses.

Productivity has increased multiple times thanks to automation. The average picking speed in
fulfillment centers increased from 100 units per hour to 300-400 after the implementation of robotic
systems, which represents a 3-4 times growth [17]. The number of packages processed per employee
increased from approximately 175 in 2016 to 3,870 in 2025, demonstrating an increase of more than
22 times [18]. Thanks to modern systems like Sequoia, inventory identification and storage are
performed up to 75 % faster. Generative Al models additionally increase the movement efficiency of
the entire robot fleet by 10 %, which, given Amazon's scale, provides a significant effect [19].

The economic results are also significant. The implementation of robotics allows for cost
reduction. For instance, at modern robotic facilities, such as the center in Shreveport, order
fulfillment costs have decreased by approximately 25 %. According to expert estimates, the transition
to robots could save the company between 20 % and 40 % per order, which translates to between 60
cents and 1.20 dollars. Annually, this could potentially reach savings of up to 4 billion dollars.
Importantly, around 75 % of Amazon's global deliveries are now supported by robotics to some
extent.

Automation inevitably changes the workforce structure as well. Currently, an average of about 670
employees work at each Amazon fulfillment center, which is the lowest figure in 16 years. This
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reflects a shift in focus from human labor to automated processes. At the same time, over 700,000
company employees have completed upskilling programs to prepare for the new conditions.

Amazon utilizes a wide spectrum of robotic systems, which includes various specialized models.
Among them are robots for moving heavy loads weighing up to 567 kilograms, fully autonomous
mobile robots that operate safely alongside people, as well as advanced storage systems and
manipulator robots for picking and sorting goods.

In summary, these data indicate that robotics ensures a revolutionary increase in productivity and
efficiency in logistics, transforming every aspect of warehouse operations.

As a result of the conducted analysis, it has been established that robotics plays a key role in
enhancing the efficiency of modern logistics. AGV systems remain effective in structured
environments with fixed routes, while AMRs and picking robots provide greater flexibility in
dynamic warehouse conditions. The experience of Amazon demonstrates that the large-scale
implementation of robotic systems allows for a significant reduction in order fulfillment time and
operational costs.

The choice of a specific robotic solution depends on the characteristics of the logistics system,
environmental conditions, and available resources. The further development of artificial intelligence
and sensor technologies will contribute to an even wider adoption of robotics in logistics within the
framework of the Industry 4.0 concept.

This study presents a comprehensive analysis of the application of robotic systems in modern
logistics within the context of the Industry 4.0 digital transformation. A systematization of the main
types of logistics robots has been carried out, including Autonomous Guided Vehicles, Autonomous
Mobile Robots, robotic picking systems, and collaborative systems, with a detailed examination of
their functional capabilities, advantages, and limitations.

A comparative analysis of the effectiveness of various robotic solutions was performed,
establishing their specific optimal application areas. It was determined that AGV systems
demonstrate the highest efficiency in structured environments with clearly defined routes, ensuring
operational reliability and predictability. Meanwhile, AMR systems and intelligent robotic pickers
show advantages in dynamic conditions requiring high adaptability to variable tasks and warehouse
configurations.

Using the example of Amazon, the scale and results of robotics implementation in logistics are
demonstrated. The analysis of statistical data confirmed that the use of over a million robots in
fulfillment centers enables a 3-4 times increase in picking speed, a more than 22-fold increase in
packages processed per employee, and a reduction in order fulfillment costs of up to 25 %. These
results clearly demonstrate the economic feasibility of large-scale automation of logistics processes.

The results of the study confirm that the introduction of robotic systems is not just a technological
improvement, but a fundamental factor in the digital transformation of logistics. Robotics enables the
simultaneous achievement of several critical goals: significantly increasing operational productivity,
reducing operating costs, improving order fulfillment accuracy, and optimizing warehouse space
utilization. At the same time, automation is accompanied by a transformation of the personnel
structure and requires investment in retraining employees to work with new technologies.
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