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1.Global Humanoid Robot Market Overview
1.1 Market Landscape and Growth Drivers
The global humanoid robot market is undergoing a pivotal transformation, from early-stage 
innovation to accelerated commercial expansion. By 2030, the market is projected to reach the 
tens-of-billions range (USD), signaling strong commercial potential and solid technological 
momentum. 
Several key forces are driving this growth: rapid advancements in robotics and artificial 
intelligence (AI), shifting demographics, evolving economic structures, and the emergence of 
new business models. Together, these trends are ushering in a new era of human-robot 
collaboration across industries. 

The growing demand for automation, combined with global labor shortages and aging 
populations, is accelerating the adoption of humanoid robots, particularly in high-risk, 
repetitive, or physically demanding sectors such as manufacturing and logistics. In these 
environments, humanoid robots are increasingly viewed not just as tools for operational 
efficiency, but as strategic solutions to critical workforce bottlenecks.
At the core of this shift are breakthroughs in artificial intelligence and robotics. Modern 
humanoid robots are now equipped with advanced AI and machine learning capabilities that 
significantly enhance their ability to interact with humans, interpret complex environments, and 
adapt to dynamic tasks. Continuous progress in large language models (LLMs) and 
vision-language models (VLMs) has further improved robotic perception and task execution. 
These technological leaps are not only expanding the functional capabilities of robots but also 
helping to reduce overall system costs. 
As a result, humanoid robots are beginning to move beyond niche research and high-value 
industrial applications into broader commercial, service, and even household use, paving the 
way for mainstream adoption.
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1.2 Regional Leaders and Growth Trends

The global humanoid robot market exhibits significant regional diversity, with each region 
driven by distinct technological, economic, and policy factors. As of 2024, North America 
leads the humanoid robotics sector, supported by a robust research infrastructure, strong 
university-industry collaboration, rapid technological progress, and substantial investments in 
robotics and AI. Its open innovation environment and abundant venture capital have 
attracted leading players to the region, collectively advancing the development and 
commercialization of core robotics technologies. 
In the Asia-Pacific region, growth is primarily driven by strong demand from countries such 
as China and Japan, along with proactive investment from both government and private 
sectors. Japan has actively introduced humanoid robots to address the challenges of an 
aging society, while China is rapidly scaling up due to government support and advantages in 
cost control and mass production.
Europe stands out in the service robotics segment, propelled by consistent research funding, 
a focus on intelligent manufacturing, and a strong emphasis on ethical and safety standards. 
While its overall market share remains relatively modest, its deep involvement in professional 
applications and regulatory support is helping solidify its strategic role in the global robotics 
industry. 
Meanwhile, Latin America, the Middle East, and Africa are 
gradually expanding their adoption of humanoid robots, particularly in hospitality, retail, and 
public service environments. 
Overall, regional growth in the humanoid robot market is shaped by a unique mix of 
technological ecosystems, societal demands, policy landscapes, and stages of economic 
development, collectively forming a dynamic and multifaceted global industry.
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Global Humanoid Robot Market by Region
Region Key Focus / Characteris�cs Main Growth Drivers

North America
Strong research infrastructure, 
innova�ve environment, ac�ve 
investment

Technological advancement and 
venture capital

Government support and rising 
demand

Research funding and smart 
manufacturing

Gradual adop�on and exploratory 
deployment

China: Cost efficiency & mass 
produc�on \ Japan: Applica�ons for 
aging society

Service robots, strong emphasis on 
ethics and safety

Early applica�ons in hospitality, 
retail, and public services

Asia-Pacific
(China, Japan)

Europe

La�n America, 
Middle East & 
Africa



2. User Scenarios for Humanoid Robots

Manufacturing remains one of the 
most promising domains for 
humanoid robot deployment. Key 
drivers include rising labor costs, 
workforce shortages, and the need 
for greater production flexibility. In 
tasks such as material handling, 
labeling, and inspection, especially 
in hazardous or physically 
demanding environments, 
humanoid robots can integrate into 
existing production lines with 
minimal infrastructure changes. 
Their ability to collaborate with 

human workers enhances both throughput and adaptability.
Despite this potential, widespread adoption still faces technical challenges. Leading 
developers have begun trial deployments in specific industrial scenarios, but current 
limitations such as restricted battery life, low payload capacity, and high initial costs 
highlight the ongoing need for hardware-level R&D. These systems remain in early stages 
of deployment and require further advancement to meet the demands of heavy-duty 
industrial environments.

• Manufacturing and Industrial Automation

With their human-like form and movement capabilities, humanoid robots offer a unique 
advantage in navigating unstructured environments. Their versatility has enabled them to 
evolve from conceptual prototypes to practical tools with transformative impact across sectors.
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Driven by the boom in e-commerce 
and intelligent logistics, warehouse 
operations are undergoing rapid 
digital transformation. As order 
volumes grow, humanoid robots are 
becoming a vital tool for inventory 
accuracy and real-time 
management. A major e-commerce 
platform has already conducted 
field trials using humanoid robots to 
transport empty turnover boxes, 
improving both efficiency and safety 
in warehouse operations. While 
warehouse automation continues to 

advance, industry consensus holds that fully autonomous facilities are not yet realistic in 
the near term. Instead, human-robot collaboration is viewed as a more pragmatic and 
scalable strategy. The logistics sector is also beginning to explore Robot-as-a-Service 
(RaaS) models, enabling companies to "subscribe" to robot usage rather than purchase 
equipment outright. This subscription-based approach increases flexibility and scalability 
for automation deployments.

• Logistics and Warehousing
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Humanoid robots are now 
performing a wide range of 
customer-facing roles in shopping 
malls, airports, hotels, and other 
public venues. Their responsibilities 
include greeting guests, providing 
navigation assistance, making 
product recommendations, and 
even taking orders. By analyzing 
customer preferences in real time, 
greeting robots can recommend 
products more effectively and 
deliver personalized experiences. 

Multi-language support enables these robots to serve international customers and adapt 
to diverse cultural contexts.
Retail chatbots powered by humanoid robots offer 24/7 assistance, resolving customer 
inquiries instantly and significantly reducing wait times. These robots can relieve staff 
workloads and continue to serve even during off-hours, improving operational efficiency 
and overall service quality. That said, retail deployment places high demands on social 
intelligence and environmental adaptability. Customer acceptance may vary by region 
and culture, requiring thoughtful consideration during design and rollout. In the future, 
competition among service robots will not just be about features it will center on 
emotional intelligence and human-like interaction.

• Retail and Customer Service

In education, humanoid robots are 
still in early-stage pilot programs, 
especially in early childhood and 
special education. Their ability to 
deliver interactive lessons and 
storytelling enhances engagement 
and learning outcomes. Looking 
ahead, these robots are expected 
to evolve from assistive tools into 
intelligent teaching companions 
that provide personalized learning 
support particularly in special 
education and one-on-one 

tutoring.
In the entertainment sector, humanoid robots can act as companions, offer emotional 
support, or serve as performers in theme parks and exhibitions, creating immersive 
experiences. However, their growing presence raises ethical and social concerns, including 
emotional manipulation and privacy protection. Public acceptance of human-robot 
coexistence will require policy frameworks to ensure these technologies evolve within a 
structure that respects human rights, protects personal privacy, and promotes positive 
educational outcomes.

• Education and Entertainment
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Humanoid robots play multiple 
roles in healthcare, helping to 
address challenges such as staff 
shortages, uneven access to care, 
and rising costs. In elder care, 
robots assist with daily activities like 
dressing, bathing, and feeding, 
while also offering companionship 
and safety monitoring. In 
rehabilitation, they can support 
patients recovering from strokes or 
physical disabilities by aiding in 
walking exercises or strength 

training. Importantly, humanoid robots can empower individuals to regain autonomy and 
privacy. For people with limited mobility or speech, robots aid that reduce dependence on 
others and restore a greater degree of independence in daily life.
Medical environments impose stringent requirements for safety, reliability, and ethics. 
Humanoid robots must meet strict regulatory standards before they can be deployed at 
scale. Moreover, ethical concerns persist : can robots truly replace human caregivers? Will 
they contribute to social isolation? Could they devalue the meaning of "care"? And what 
are the risks of manipulating vulnerable groups, such as elderly patients with cognitive 
decline? These questions demand careful consideration and regulation alongside technical 
progress.

• Healthcare and Personal Care

Commercial Deployment Scenarios for Humanoid Robots
Short-Term Mid-Term Long-Term

Applica�on 
Domains

Manufacturing and Logis�cs 
Automa�on

Retail, Educa�on, and Interac�ve 
Services

Healthcare and In-Home Assistance

Applica�on 
Scenarios

• 

• Semiconductor Wafer Handling
• 

Electronic Components

• Smart Visitor Centers and 

• 
Environment

• 

Support

• Daily Care and Lifestyle Assistance 
for the Elderly

• 

Environmental Patrol)
• 

(e.g., Cleaning, Organizing, 
Companionship)

Key 
Applica�on 

Focus

• Focus on basic mobility and high-

• Designed for labor-intensive 

• Supports smart factory needs for 

• Emphasizes mid-to-high mobility 
and natural language processing

• 

• 
services and brand image 
enhancement

• Equipped with advanced sensor 
fusion and autonomous decision-
making

• Capable of handling unstructured 

complex tasks
• 

term memory management



3.1 COM Express Advantages for Edge Computing Robots
To meet the demanding requirements of edge computing in humanoid robots, system designs 
must deliver robust performance, safety, and reliability within compact, power-efficient form 
factors. COM Express modules offer a modular and scalable solution that addresses these 
needs across several key dimensions:

3. Edge Computing Demands in Humanoid Robots
Humanoid robots require real-time perception and environmental understanding to operate 
effectively. To achieve this, they rely on high-precision sensing technologies such as tactile 
sensors, depth cameras, LiDAR, and inertial measurement units (IMUs) to collect large volumes 
of environmental data. Edge computing enables these data streams to be processed locally 
and instantly, ensuring data privacy, operational continuity, and real-time responsiveness. This 
architecture is essential for precise environmental perception and motion control in 
autonomous robot operations.
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• Compact Form Factor
Humanoid robots have limited internal space, making compact 

computing modules essential. COM Express modules, often designed 

in Small Form Factor (SFF) layouts, enable high performance without 

compromising mechanical design. Many feature fanless construction, 

which improves durability by reducing exposure to dust and vibration. 

By minimizing size and weight, robots can achieve better dynamic 

stability and maneuverability across complex terrain. COM Express 

modules are ideal for these compact deployments, offering high 

integration, performance, and configuration flexibility. Compared to 

traditional motherboards, COM Express combines a compute module 

with a customizable carrier board, allowing dense integration of 

high-speed I/O and AI accelerators in tight spaces. This modular 

approach supports future upgrades and system scalability, helping 

designers balance spatial constraints with functional expansion.

• Low Power Consumption and Thermal Efficiency
Humanoid robots are typically powered by onboard batteries, making 

energy efficiency a critical design factor. Systems must maintain high 

performance while minimizing power draw to extend runtime and 

avoid thermal throttling. Overheating not only reduces inference 

speed but also impacts the execution of complex movements.

COM Express modules are designed for low power consumption and 

flexible thermal management, making them suitable for long-duration 

operations in space-constrained environments. Their wide operating 

temperature support (-40°C to 85°C) ensures reliable performance 

across a variety of deployment scenarios.

Humanoid Robots × Edge Computing



7

• Extensive I/O Scalability
Humanoid robots must integrate a wide array of sensors and 

actuators. This requires a highly flexible and high-throughput I/O 

expansion capability. The modular design of COM Express decouples 

computing from I/O, enabling custom carrier boards to extend a broad 

array of interfaces. These modules offer multiple PCIe lanes, USB 3.2 

Gen 1/Gen 2, Gigabit/2.5GbE/10GbE Ethernet, HDMI, DisplayPort, and 

industrial buses such as CAN bus. This broad connectivity facilitates 

real-time integration of subsystems, reduces latency, and enhances 

responsiveness. The use of standardized interfaces also increases 

system modularity, making upgrades or reconfiguration easier and 

extending the overall lifespan of the robot.

Humanoid Robots × Edge Computing

• Flexible AI Acceleration Architecture
Real-time AI processing is essential for tasks such as visual inference, 

speech recognition, and motion planning. COM Express platforms can 

be engineered to support heterogeneous computing architectures that 

combine CPUs, GPUs, and NPUs (neural processing units), enabling 

dynamic workload allocation based on task complexity to optimize 

both performance and energy efficiency.

More specifically, while discrete GPUs offer strong performance, they 

can be power- and space-intensive. To address this, many modern 

COM Express platforms leverage AI acceleration capabilities integrated 

directly into the processor and/or incorporate processors based on 

system-on-chip (SoC) designs that support efficient edge AI 

workloads. Such architecture is well aligned with the diverse 

requirements of humanoid robots in perception, motion planning, and 

human-robot interaction.

• High Memory and Storage Capacity
Humanoid robots generate and process vast amounts of data from 

various sensor inputs, including vision, audio, tactile, and 

proprioception. High-capacity memory and storage are critical for 

enabling real-time AI algorithms, environmental mapping, object 

reconstruction, and adaptive control. Local memory and storage allow 

robots to store relevant data and AI models on-device, minimizing 

reliance on cloud services and eliminating latency associated with 

remote processing. This is especially important in environments where 

network connectivity is intermittent or unavailable.



3.2 Edge Computing Architecture in Warehouse 
      Logistics Robots
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Driven by the surge in global e-commerce and the rise of intelligent logistics, warehouse 

management and material handling operations are undergoing rapid digital transformation. 

Traditional manual workflows are being gradually replaced by automated transport systems, 

beginning with today's autonomous mobile robots (AMRs) and moving toward future-ready 

humanoid robots. These next-generation systems are designed to meet growing demands for 

higher order throughput, real-time inventory accuracy, and dynamic warehouse orchestration.

Among all categories of warehouse automation, transport robots especially humanoid robots 

are increasingly seen as a strategic focus that could shape the future of logistics worldwide.

To support this evolution, edge computing platforms must deliver compact, power-efficient, 

and scalable performance tailored to the unique demands of humanoid robots in logistics 

environments. The following COM Express® modules from Portwell illustrate how different 

configurations can meet varying levels of performance, integration, and deployment 

complexity.

Humanoid Robots × Edge Computing
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The humanoid robot market continues to demand high-precision, low-latency processing and 

seamless integration of diverse sensors. Portwell’s PCOM-BA03, part of the COM Express® 

Type 10 family, offers a compact computing solution with a footprint of just 84 x 55 mm, ideal 

for integration into the head or torso of humanoid robots in space-limited embedded 

applications.

With a processor TDP of just 6W to 12W and industrial-grade temperature support for -40°C to 

85°C, the PCOM-BA03 is designed for fanless or sealed environments, preventing thermal 

throttling and ensuring stable performance provides 4x PCIe Gen3 lanes, 10x USB (2.0/3.2), 2x 

SATA ports, Intel® I226 Ethernet, and 4K-capable display interfaces. 

The corresponding carrier board supports integration with depth cameras, LiDAR, IMUs, and 

motion control modules. While not intended for highly scalable configurations, the module’s 

built-in connectivity is sufficient for basic sensing, vision, and networking tasks. It enables 

advanced path planning, real-time collision avoidance, and precision handling of goods. 

Powered by Intel®Atom® x7000E/x7000RE series processors with up to 32EU integrated GPU, 

the PCOM-BA03 is well-suited for lightweight edge AI inference workloads such as image 

classification and object detection. Although it does not include a built-in NPU, it can be paired 

with external accelerators to meet the requirements of light-duty intelligent tasks. Onboard 

LPDDR5 memory (up to 16GB) and eMMC storage (up to 256GB) with In-Band ECC further 

reduce cabling complexity and enhance vibration resistance ideal for mobile, multi-axis robotic 

platforms.

Humanoid Robots × Edge Computing

PCOM-BA0X Series - PCOM-BA03:
Optimal for Space-Constrained Deployments
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The PCOM-B646 is a COM Express Compact module (95 x 95 mm) designed for more 

demanding environments, with industrial temperature support ranging from -40°C to 85°C. It 

features robust thermal performance and supports up to 6x PCIe Gen3 x1 lanes, 4x USB 3.2 

Gen2 ports, 2x SATA III ports., and Intel® I226 Ethernet. Display output via DDI, eDP/LVDS, and 

VGA enables multi-display support.

Powered by Intel Atom® x7000E/x7000RE and Intel® Core™ i3 N-series processors, it is 

optimized for mid-level edge AI workloads. With support for up to 48GB DDR5 SO-DIMM at 

4800 MT/s (non-ECC), it enables more complex AI models and data-intensive tasks than the 

PCOM-BA03.

The PCOM-B646 strikes a balance between computing performance and compact size, making 

it well-suited for logistics robots that require moderate AI inference, vision processing, and 

real-time analytics.

PCOM-B6X Series - PCOM-B646: 
Balanced Performance and Footprint



The PCOM-B65A is a COM Express Basic module (125 x 95 mm) designed for deployment in 

the core processing units of advanced humanoid robots. Although it draws more power than 

Atom-based modules (15W to 28W), the Intel® Core™ Ultra platform enables energy-efficient 

performance, even under limited cooling conditions. 

The module features up to 24 PCIe Gen4 lanes, 4x USB 3.2 Gen2, 8x USB 2.0, and 2x SATA III 

ports. It also provides multi-display interfaces, including HDMI, VGA, eDP/LVDS, and DDI. Its 

high-bandwidth I/O supports high-resolution cameras, radar modules, haptic feedback 

systems, AI accelerators, and storage units. Its high bandwidth I/O ensures responsiveness in 

complex perception and motion control tasks.

Equipped with up to 128EU Intel® Arc™ GPU and a built-in NPU (Neural Processing Unit), the 

PCOM-B65A supports parallel AI workloads such as visual analysis, semantic understanding, 

and decision inference. This heterogeneous CPU+GPU+NPU architecture enables real-time 

“sense-decide-act” capabilities, critical for autonomous operation in dynamic warehouse 

environments. 

With support for up to 96GB DDR5 5600 MT/s SO-DIMM memory and onboard PCIe NVMe 

SSD options, the PCOM-B65A is built for large-scale AI models, 3D perception algorithms, and 

sensor data caching. It serves as a high-performance foundation for advanced or multi-role 

humanoid robot missions.

PCOM-B6X Series - PCOM-B65A:
High-Performance Module for Advanced Applications

As humanoid robot technologies evolve at a rapid pace, the market is placing greater 

emphasis on system reliability, long-term availability, and flexible lifecycle support. This is 

particularly critical in applications such as warehouse automation and smart manufacturing, 

where systems must deliver real-time responsiveness, multi-sensor fusion, and sustained 

operational stability. These complex requirements present new challenges for Design and 

Manufacturing Services (DMS) providers.

With over 30 years of DMS experience, Portwell offers a comprehensive end-to-end service 

model that spans from initial demand analysis and technical architecture design to 

prototyping, hardware development, firmware and driver integration, system testing, 

certification, mass production, and global delivery. This fully integrated workflow is designed 

to accelerate product development and deployment cycles.

On the hardware side, Portwell’s engineering team is well-versed in both x86 and ARM 

platforms. It supports modular integration of AI accelerator cards, multi-camera inputs, and 

intelligent I/O modules key enablers for humanoid robots performing edge AI inference and 

sensor fusion in real time.

On the software side, Portwell provides robust integration capabilities across various levels of the 

stack. This includes microcontroller (MCU) control applications, custom FPGA logic, and Open 

BMC-based remote management frameworks. The platform also supports AI vision workloads, 

enabling customers to achieve seamless software-hardware integration from the hardware 

abstraction layer all the way to application logic. Portwell’s global footprint spans Asia, Europe, 

and North America, ensuring regional service support and faster communication with local 

customers. This distributed presence helps clients navigate local regulatory requirements and 

supply chain dynamics, while ensuring continuity in component availability.

Additionally, Portwell’s large-scale maintenance infrastructure supports Over-The-Air (OTA) 

update capabilities for real-time software patching and security updates. This reduces manual 

maintenance efforts and improves system uptime. For applications requiring stringent safety and 

reliability standards, Portwell also offers customized BIOS-level firmware development ensuring 

system stability across diverse deployment environments. Through this integrated and 

value-added DMS model, Portwell delivers a one-stop solution from design and manufacturing 

to lifecycle management empowering customers to maximize the value of their investment in 

humanoid robotics.
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Deployments
Op�mized Performance in a Compact 

Footprint
High-Performance Compu�ng for 

Demanding Deployments

PCOM-BA03 PCOM-B646 PCOM-B65A

Type 10 Mini COM Express®

84 x 55 mm
Type 6 Compact Size COM Express®

95 x 95 mm
Type 6 Basic Size COM Express® 
125 X 95mm

• Intel Atom® x7000E/x7000RE
• Onboard LPDDR5 SDRAM up to 16GB
• Onboard eMMC up to 256GB
• 4x PCIe Gen3 x1, 2x USB 3.2 Gen2, 8x 

USB 2.0, and 2x SATA III
• Support 2x independent displays via DDI/

eDP (LVDS)
• -40°C to 85°C 
• 6W to 12W low-power design
• Support Intel® TCC/TSN with 2.5GbE

• Intel Atom® x7000E/x7000RE, Intel® 
Core™ i3 N-series

• DDR5 4800 MT/s SO-DIMM up to 16GB 
(non-ECC)

• 6x PCIe Gen3 x1 lanes, (up to) 4x USB 3.2 
Gen 2, and 2x SATA III

• Support 3x independent displays via DDI/
eDP (LVDS)/VGA

• -40°C to 85°C 
• 6W to 12W low-power design
• Support Intel® TSN/TCC with 2.5GbE 

• Intel® Core™ Ultra Series, up to 6 

• Dual DDR5-5600 MT/s SO-DIMM up to 
96GB (non-ECC)

• Up to 24x PCIe Gen4 lanes, 4x USB 3.2 
Gen 2, and 2x SATA III

• Support 3x independent displays via DDI/
eDP (LVDS)/VGA 

• -40°C to 85°C 
• 15W to 28W 
• Support Intel® TSN with 2.5GbE
• 

Integrated GPU for lightweight AI tasks such Integrated GPU for moderate AI workloads 
including mul�-camera vision and real-�me 
analy�cs

High-performance CPU with Arc™ GPU and 
NPU for complex AI workloads, including 
mul�-modal percep�on and real-�me 
inference

4. Portwell’s DMS:
    Integrated Value-added Services for Long-term 
    Success

As humanoid robot technologies evolve at a rapid pace, the market is placing greater 

emphasis on system reliability, long-term availability, and flexible lifecycle support. This is 

particularly critical in applications such as warehouse automation and smart manufacturing, 

where systems must deliver real-time responsiveness, multi-sensor fusion, and sustained 

operational stability. These complex requirements present new challenges for Design and 

Manufacturing Services (DMS) providers.

With over 30 years of DMS experience, Portwell offers a comprehensive end-to-end service 

model that spans from initial demand analysis and technical architecture design to 

prototyping, hardware development, firmware and driver integration, system testing, 

certification, mass production, and global delivery. This fully integrated workflow is designed 

to accelerate product development and deployment cycles.

On the hardware side, Portwell’s engineering team is well-versed in both x86 and ARM 

platforms. It supports modular integration of AI accelerator cards, multi-camera inputs, and 

intelligent I/O modules key enablers for humanoid robots performing edge AI inference and 

sensor fusion in real time.

On the software side, Portwell provides robust integration capabilities across various levels of the 

stack. This includes microcontroller (MCU) control applications, custom FPGA logic, and Open 

BMC-based remote management frameworks. The platform also supports AI vision workloads, 

enabling customers to achieve seamless software-hardware integration from the hardware 

abstraction layer all the way to application logic. Portwell’s global footprint spans Asia, Europe, 

and North America, ensuring regional service support and faster communication with local 

customers. This distributed presence helps clients navigate local regulatory requirements and 

supply chain dynamics, while ensuring continuity in component availability.

Additionally, Portwell’s large-scale maintenance infrastructure supports Over-The-Air (OTA) 

update capabilities for real-time software patching and security updates. This reduces manual 

maintenance efforts and improves system uptime. For applications requiring stringent safety and 

reliability standards, Portwell also offers customized BIOS-level firmware development ensuring 

system stability across diverse deployment environments. Through this integrated and 

value-added DMS model, Portwell delivers a one-stop solution from design and manufacturing 

to lifecycle management empowering customers to maximize the value of their investment in 

humanoid robotics.

1212

Humanoid Robots × Edge Computing



13

Humanoid Robots × Edge Computing

As humanoid robot technologies evolve at a rapid pace, the market is placing greater 

emphasis on system reliability, long-term availability, and flexible lifecycle support. This is 

particularly critical in applications such as warehouse automation and smart manufacturing, 

where systems must deliver real-time responsiveness, multi-sensor fusion, and sustained 

operational stability. These complex requirements present new challenges for Design and 

Manufacturing Services (DMS) providers.

With over 30 years of DMS experience, Portwell offers a comprehensive end-to-end service 

model that spans from initial demand analysis and technical architecture design to 

prototyping, hardware development, firmware and driver integration, system testing, 

certification, mass production, and global delivery. This fully integrated workflow is designed 

to accelerate product development and deployment cycles.

On the hardware side, Portwell’s engineering team is well-versed in both x86 and ARM 

platforms. It supports modular integration of AI accelerator cards, multi-camera inputs, and 

intelligent I/O modules key enablers for humanoid robots performing edge AI inference and 

sensor fusion in real time.

On the software side, Portwell provides robust integration capabilities across various levels of the 

stack. This includes microcontroller (MCU) control applications, custom FPGA logic, and Open 

BMC-based remote management frameworks. The platform also supports AI vision workloads, 

enabling customers to achieve seamless software-hardware integration from the hardware 

abstraction layer all the way to application logic. Portwell’s global footprint spans Asia, Europe, 

and North America, ensuring regional service support and faster communication with local 

customers. This distributed presence helps clients navigate local regulatory requirements and 

supply chain dynamics, while ensuring continuity in component availability.

Additionally, Portwell’s large-scale maintenance infrastructure supports Over-The-Air (OTA) 

update capabilities for real-time software patching and security updates. This reduces manual 

maintenance efforts and improves system uptime. For applications requiring stringent safety and 

reliability standards, Portwell also offers customized BIOS-level firmware development ensuring 

system stability across diverse deployment environments. Through this integrated and 

value-added DMS model, Portwell delivers a one-stop solution from design and manufacturing 

to lifecycle management empowering customers to maximize the value of their investment in 

humanoid robotics.
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   532-0004 Ste.501 Nippo Shin-osaka Dai-2 
Bldg, 1-8-33 Nishi-Miyahara, Yodogawa-ku 
Osaka Japan
Tel: +81-6-4807-7721 
Fax: +81-6-4807-7720
E-mail: info@portwell.co.jp
www.portwell.co.jp

American Portwell (Fremont, CA) 

44200 Christy St.,Fremont, CA 94538, USA 
Tel: +1-510-403-3399
Fax: +1-510-403-3184
E-mail: info@portwell.com
www.portwell.com

Portwell Korea, Inc.
O-BIZ Tower 1901,No.126, 
Beolmal-ro,Dongan-gu,Anyang-si, 
Gyeonggi-do, Korea, 431-060 
Tel :+82-31-450-3043 
Fax:+82-31-450-3044
E-mail: info@portwell.co.kr 
www.portwell.co.kr 
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Japan

ChinaEurope

No. 242, Bo’Ai St., Shu-Lin Dist, 
New Taipei City 238, Taiwan
Tel: +886-2-7731-8888         
Fax: +886-2-7731-9888
E-mail: info@portwell.com.tw
www.portwell.com.tw

www.portwell.com.tw
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All brand names, product names, and logos may be trademarks or registered trademarks of their respective 
companies or mark holders.


