
Solution Benefits: 
Automatic Port Yard 
Capacity Detection and 
Reporting
•   Comprehensive. Por t yard 

situational awareness solution 
allows monitoring cargo-related 
events between the gate and 
ship arrival and departure.

•   AI-driven. Intel® Distribution 
of OpenVINO™ toolkit-ready 
solution uses computer vision 
for tracking cargo locations and 
quantity in the por t area to 
determine utilization of areas 
and stacks.

•   New business. Start collecting 
cargo flow data that provides 
the foundation for planning new 
business and pricing models, as 
well as the source data for billing 
processes.

•   Efficiency boost. Accelerate 
turnaround times by ensuring 
cargo flow efficiency and more 
effective use of limited land 
space.

•   Trusted. Improve communication 
across the supply chain by 
providing real-time availability 
of exceptions, disturbances, and 
cargo flow information, while 
monitoring detects and prevents 
theft.

Executive Summary
With productivity, environmental, and economic pressures mounting, ports around 
the world are turning to the Internet of Things (IoT), advanced analytics and machine 
learning to boost operational efficiencies. Ports are looking to improve capabilities 
to monitor, track, and predict capacities of yard areas and cargo flows. 

Intel is partnering with companies within the transportation ecosystem to support 
new models for intelligent, connected transportation. From the edge to the cloud, 
Intel can help transportation providers turn data into insights, achieving fast, 
efficient, and informed use of transportation systems. 

Port authorities, terminal operators, and other logistic actors are looking for a trusted 
smart port solution that can be deployed affordably and quickly. Working together 
to mesh edge, AI and 5G technologies, Awake.AI and Intel are leading port operations 
to the computer vision era. The solution uses machine-learning models to detect 
objects in the port yard using sensors installed in the port area and automatically 
provide real-time awareness of utilization rates and cargo flows.

Awake.AI’s edge-to-cloud platform, powered by Intel® technology, leads port 
operations to the computer vision era.

Figure 1.  The Smart Port as a Service™ application can be used to track the utilization rate of an area 
reserved for imported/exported cars in the port area and improves efficiency by replacing manual 
reporting with automated reporting.
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Business Challenge: Cargo Flow Optimization
The global, connected economy depends on transportation 
systems—the import and export of goods make up about 75 
percent of the world gross domestic product1.  But the sea-
going shipping industry faces many challenges that impede 
ports’ ability to keep up with growth and develop new 
business models that reflect modern demand. One primary 
challenge is optimizing the flow of cargo—be it shipping 
containers, vehicles for import/export, or other cargo types. 
Cargo enters the port yard, must be stored, and then moved 
to its next destination. Inefficiencies and risks can occur at 
many points, such as the following:

•  Inefficient use of port yard real estate limits capacity and
can result in excess movement of cargo and raise safety 
issues.

•   Organizing the arrival, loading and departure of landside 
traffic (trucks and trailers, trains, and river traffic) can be 
difficult, causing congestion, delays, and poor customer 
satisfaction.

•  Manual reporting processes often lead to inadequate
resource planning and cost inefficiencies.

Today’s seaports face a situation where many ports operate 
in a stagnating, mature market. This scenario makes 
efficiency and protection of market share critical to survival. 
No longer is it sufficient to be the largest port—success 
depends on increased efficiency and smarter operations.  
And that is exactly what Awake.AI’s Smart Port as a Service™ 
application provides.

Smart Ports Benefit All Stakeholders
Seaports are somewhat unique in the transportation industry 
because of the diverse stakeholders involved: the port 
authority operates as a landlord, supplying land and services 
to terminal operators and logistics companies. For a smart 
port solution to enjoy wide adoption, it must provide benefit 
to port users as well as to the port authority itself. 

Awake.AI’s Smart Port as a Service™ solution, with real-time 
port yard situational awareness, offers ship-to-port digital 
interfaces that benefit all stakeholders:

•   Port authorities. Benefits for port authorities include 
better use of existing capacity, real-time situational 
awareness for the port community, reduced port area 
emissions, optimized port calls, and more efficient use of 
port assets.

•   Ship operators. Benefits for ship operators include more 
efficient port calls with synchronization between all actors, 
accurate real-time prediction of arrivals and departures, 
and the ability to handle transactions. Ship operators can 
also market port call-related ship services like pilotage, 
mooring, and bunkering.

•  Port operators. Key benefits for port operators include
real-time communication with other port call actors, 
optimized port calls driven by AI and computer-vision 
insights, optimized resource planning, and closer 
collaboration with other port call actors.

•  Cargo owners. Key benefits for cargo owners include the
ability to manage risks in cargo supply chains, better 
planning and prediction capabilities, real-time information 
sharing, and time and cost savings.

Solution Value: Comprehensive Port Yard 
Situational Awareness
Port-bound cargo flow optimization (import and export) has 
many benefits, such as:

•  Provides efficiency gains, like saving time and money, for
all stakeholders along the cargo flow path.

•  Enables more cargo to flow for increased revenue and cargo
to flow fast for customer satisfaction.

•  Helps improve predictability for cargo flow and actionable
optimization insights.

The Awake.AI platform uses computer vision to optimize key 
parts of cargo flow. For example, Lidar sensor data, often 
combined with other sources of data, can optimize the arrival 
and departure of landside traffic. The data can also detect 
congestion and re-route port gate and inner area traffic. Using 
the data, staff are able to optimize use of port space for 
minimal movement of containers, which helps improve 
efficiency and safety. With port yard situational awareness 
from Awake.AI, seaports can improve resource planning and 
utilization inside the port, leading to enhanced cost efficiency 
and quality of service. 

The Awake.AI edge-to-cloud platform provides all the 
required enablers for full port-bound cargo flow optimization. 
These enablers include:

•  A powerful, scalable data-intensive platform capable of
processing tens millions of events per day.

•  Integration to port systems.

•  Integration to shipping line systems and/or third-party data
providers for cargo exchange data.

•  Integration to hinterland3 platforms and systems for
 landside cargo events.

•   APIs, web, and mobile tools that support both automated 
and manual cargo flow events and other information.

Awake.AI can deliver full end-to-end visibility through a cargo 
flow control center—from the cargo overview (entire port or 
terminal) to individual cargo items. Using powerful computer 
vision technologies from Intel, port operators can receive 
warnings of disruptions from expected normal operations 
along the cargo flow. AI algorithms provide predictions of 
key events for predictability and better planning. A real-time 
communication channel helps loop in partners and customers 
for collaboration. 

Using the Awake. AI platform, seapor ts can explore 
opportunities for remote-control and automation along the 
entire cargo flow. The solution includes data and information 
exchange standards, APIs for system-to-system integration, 
mobile, and web apps for day-to-day operations and machine 
learning-driven predictions and simulations. And the 
ecosystem is open, enabling third-party developers to access 
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the data and create business opportunities. As a turn-key 
solution, seaports can deploy the Awake.AI platform quickly 
and immediately start reaping benefits.

Figure 2 shows the Awake.AI platform’s overall cargo flow 
capabilities. The highlighted boxes represent capabilities 
enabled by computer vision technology. 

Automatic object detection and tracking for monitoring 
storage area contents are implemented using cloud-based 
services, taking advantage either of existing camera systems 
or customized solutions. This allows efficient capacity 
analysis even for large storage areas. Awake.AI has developed 
tools for analysis of area coverage, detection performance 
and design of optimal locations and types of sensors for the 
best outcome. 

The platform includes a Lidar-based system for continuous 
monitoring of storage areas with stacked containers. The 
system consists of Lidar sensors, edge hardware for sensor 
control and wireless connectivity, cloud services for system 
management and data processing, and custom algorithms 
for container counting.

Port operators can implement geofencing to improve control 
over cargo flow. If cargo crosses a geofence, the system 
sends an alert. Geofences can overlap, and are extremely 
flexible. For example, they can be enabled or disabled 
according to time of day, day of the week. Geofence triggers 
are also flexible, defined by time intervals, number of cargo 
items, entry, exit, duration, or other parameters.

A visually appealing key performance indicator (KPI) and 
area usage dashboard (see Figure 3) can be built on top of 
port 3D maps to display a real-time overview of port status 
and utilization rates. The computer vision model can also 
learn to classify any type of cargo objects. Combining 
computer vision, inventory, capacity and planning tools, the 
Awake.AI platform enhances port yard situational awareness 
to provide predictions for port yard optimization. For 
example, the system alerts if a crane doesn’t move when 
planned or if cargo is moved from the wrong stacks.  What’s 
more, seaports can link the Awake.AI platform to their 
enterprise resource planning (ERP) database to determine 
cargo’s estimated times of arrival and departure. In this way, 
port operators can know when the cargo arrived at the port 
area (and then link to gate data), where cargo is going and 
when (link to cargo manifest). Such overall visibility boosts 
efficiency, helps reduce theft risk and helps improve port 
safety.

Awake.AI Cargo Flow Capability

Cargo Flow Predictions and Optimization

Port Call Planning 
(Harbour & Berth Planning)

Global Ship Traffic with Predictions

Collaborations with Modern Messaging

Manual Events and Metadata Input for 
Cargo Flow Tracking

Resource Scheduling and 
Optimization

Truck Arrival & Turnaround 
Management

Port Cargo Operations Transparency

Document Management

Cargo Flow Features (APIs, 
Events, Apps)

Maps with Geofences & Triggers

Marketplace for Port Call Services

Global Weather with Warnings

Figure 2. The computer vision capabilities of the Awake.AI platform enable many aspects of the entire cargo flow optimization process.

Figure 3.  Customized user interface components can be provided on top 
of the Awake.AI platform.
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 “Information sharing and transparency 
among the actors is the foundation 
for smarter ports, better situational 
awareness and operational efficiencies. 
And Awake’s platform is offering 
exactly that.”

 —  Pasi Salmela 
Stevedoring and terminal advisor, Oy M. Rauanheimo Ab

Solution Architecture
The Smart Port as a Service™ solution architecture (see 
Figure 4) is composed of:

•  Data sources 
Camera and lidar sensors, satellite-based Automatic 
Identification System (AIS) ship position data, weather 
data, integrated IoT sensors and more combine to provide 
real-time port yard situational awareness.

•  Edge compute capabilities
The Edge component is powered by Intel Atom® 
processors, Intel® Core™ Processors, or Intel® Xeon® 
Processors. Which processor is best for an Edge node 
depends on workload requirements (see Table 1). Each 
Edge node also includes an Intel® solid state drive (SSD), 
as well as other hardware necessary for computer vision 
processing such as HDMI drivers, Ethernet controllers, and 
optional Intel® Movidius™ accelerators. The Edge 
component provides real-time predictions and information 
and reduce the amount of data that must be sent to the 
Amazon Web Services cloud. With edge computing and 
inference, ports get fast response times, free up band width, 
and help keep sensitive data private. 

•  Cloud compute and networking infrastructure 
Amazon Web Services instances powered by Intel® Xeon® 
Scalable processors can feed real-time data from cargo 
tracking and monitoring and other sources into data 
analytics and optimization workloads, which can benefit 
from the use of the optimized Intel® Distribution of 
OpenVINO™ toolkit.

A Closer Look at Intel® Distribution of 
OpenVINO™ Toolkit
The Intel® Distribution of OpenVINO™ toolkit enables 
you to optimize, tune, and run comprehensive AI 
inference using the included model optimizer and 
runtime and Development Tools. Models can be trained 
with a variety of frameworks, including TensorFlow, 
PyTorch, MXNet, Keras, Caffe, and Onyx. The Intel 
Distribution of OpenVINO toolkit facilitates a smoother 
development process using the included inference tools 
for optimization and media processing, computer vision 
libraries, and preoptimized kernels. Once optimized, 
models can be deployed across a wide range of host 
processors, accelerators, and environments, including 
CPUs, GPUs, VPUs, FPGAs, on-premises, and on-
device, and in the browser or in the cloud.

Holistic Software Platform
for Real-Time Collaboration, Planning and Optimisation

END USERS

PLATFORM

LOGISTIC ACTORS

                  SMART PORT

Awake.AI Platform Core Services

Machine Learning Algorithms Customer-Specific Modules

Edge powered by Intel Atom® Processors, 
Intel® Core™ processors or Intel® Xeon® 
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Figure 4. From edge to cloud, the Awake.AI platform provides comprehensive port yard situational awareness for cargo flow optimization.
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Workload Minimal Processing at
the Edge

Lidar Point-cloudsa 
Processed at the Edge  
with Metadata Pushed to  
the Cloud

Multiple Lidar and Camera 
Streams Processed at the 
Edge with Metadata Pushed 
to the Point-cloud

Workload 
Characteristics

Receive Lidar point-cloud stream via 
Gig-Ethernet

Do some minimal pre-processing

Route data to a cloud endpoint

Receive Lidar point-cloud stream via 
Gig-Ethernet

Perform AI inference using 
PointPillars software

Perform volumetric estimations 
using computer vision (CV) kernels

Receive Lidar point-cloud stream via 
Gig-Ethernet; multiple Lidar sensors 
can be connected

Receive Real Time Streaming 
Protocol (RTSP) camera streams via 
Gig-Ethernet

Perform all AI inference and CV 
compute at the edge

Sensor fusion solution for increased 
robustness

Processor Intel Atom® processor E3900 11th Gen Intel® Core™ i7 Processor Intel® Xeon® D-2177NT Processor

Features

Extended temperature, ruggedized 
design

Hardware-powered remote device 
management

Low thermal power design (TDP)

Long-life reliability

1 GbE Ethernet controller

Designed for industrial use 
conditions, rugged extended 
temperature/long-life reliability in 
harsh conditions

Built-in, hardware-based AI 
acceleration with Intel® Deep 
Learning Boost, Intel® Iris® Xe 
Graphics, PCIe Gen 4.0, time-
coordinated computing, time-
sensitive networking (TSN)

Hardware-based security and 
in-band/out-of-band remote device 
management

1 GbE Ethernet controller

14 cores/28 threads

Intel® Advanced Vector Extensions 
512

Integrated Intel® QuickAssist 
Technology

Built-in hardware-assisted security

Intel® FPGA PAC N3000

Mustang-V100-MX8-R10 Intel® 
Vision Accelerator Card with Intel® 
Movidius™ VPU

10 GbE Ethernet controller

Advantages
Ability to upgrade to Intel Atom® 
x6000E Series

N/A

Single edge node for the entire 
shipyard

Consolidate workloads for better 
total costs

Multi-access edge compute (MEC) 
with room to host other solutions 
using containers or virtual machines

Easy porting of existing cloud apps to 
on-premises, powered by Intel® 
Smart Edge Software

Ability to upgrade to Intel® Xeon® 
Scalable processor

Number of Nodes 
Required

Several; exact number depends on 
port size

Several; exact number depends on 
port size

1

Table 1. Configuration Options Right-sized for Workload Requirements.
a A point cloud is a set of data points in space. The points represent a 3D shape or object.
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Conclusion
Adopting smart port technologies and integrating digital 
services like computer-vision driven cargo flow optimization 
may soon be pivotal to ports’ economic survival. Awake.AI’s 
Smart Port as a Service™ can help accelerate and expand 
smart port capabilities through an open framework, intuitive 
and comprehensive features, and ready-to-use APIs.

The collaboration between Awake.AI and Intel has resulted 
in an AI-driven, more security-enabled edge-to-cloud solution 
that supports real-time port yard situational awareness. With 
Smart Port as a Service™, ports have a trusted and well-
defined path toward the future.

Find the solution that is right for your organization. Contact 
your Intel representative or visit https://www.intel.co.uk/
content/www/uk/en/transportation/overview.html

Spotlight on Awake.AI
Founded in October 2018, Awake.AI’s mission is to lead 
the transition to sustainable and intelligent maritime 
logistics. The company has set an aggressive goal of 
cutting maritime emissions globally by 10 percent by 
2030. The industry is taking note: the company received 
the 2021 Frost & Sullivan Entrepreneurial Company of 
the Year Award in the European Maritime Logistics 
Industry.

Learn More
You may find the following resources helpful:

•  Intel’s Intelligent Transportation Systems web
page

•  Intel Atom® processors

•  11th Gen Intel® Core™ Processors

•  Intel® Xeon® D Processors

•  2nd Generation Intel® Xeon® Scalable Processors

•  Intel® Distribution of OpenVINO™ toolkit

1 Trade (% of GDP), World Bank, https://data.worldbank.org/indicator/NE.TRD.GNFS.ZS 

2  https://www2.deloitte.com/content/dam/Deloitte/nl/Documents/energy-resources/deloitte-nl-er-port-services-smart-ports.pdf 

3 The term “hinterland” is often referred to as the effective market or the geo-economic space in which the seaport sells its services. 
Source: https://www.researchgate.net/publication/258867767_Hinterland_Logistics_and_Global_Supply_Chains

Performance varies by use, configuration and other factors. Learn more at intel.com/PerformanceIndex.

Performance results are based on testing as of dates shown in configurations and may not reflect all publicly available updates. See backup for configuration details. 
No product or component can be absolutely secure.

Your costs and results may vary. 

Intel technologies may require enabled hardware, software or service activation.
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