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The Matter of the Heart – 
Technology that Drives 

Echocardiography



They have the ability to store data. RFID tags are placed on the medications so 
that a RFID scanner can easily and accurately identify them. When the tags are 
scanned, they receive an electromagnetic field from the scanner, which causes 
them to send data as radio waves. The RFID scanner is able to capture these 
waves and interpret the data. 

The scanner simply needs to be attached to a touch panel computer with a 
cloud-based software to communicate necessary information. There are many 
uses for this RFID system beyond patients’ medicine administrations. It offers 
the benefits of smart medical automation by automatically alerting medical staff 
of expiring medication in stock, inventory management and control, and much 
more. The medical carts can change hands several times in a single day, which 
leaves room for many items to be misplaced or lost. Manually stocking and 
managing the contents of each medical cart can take valuable time away from 
a healthcare provider’s day. Allowing the touch panel PCs, with the right 
software, to automate inventory management can lead to effective time 
management. This will allow healthcare providers to better focus on treating their patients.

Healthcare providers are also making a shift from dealing with mountains of paperwork to using touch 
panel PCs to maintain EMRs. The mobility of medical carts allows doctors to access and update 
patient records at point of care with ease, instead of spending time digging through stacks of paper. In 
the case of emergencies where quick response is key, having EMRs easily accessible on a nearby 
medical cart can make all the difference. 

The EMR phenomenon has revolutionized healthcare. Patient information 
entered into a touch panel PC can be transferred to a secure server within the 
local area network, where it can be accessed anywhere. Hospitals can provide 
authorizations for a different hospital or treatment facility to access medical 
records of the same patient securely. With the right computers and application 
software, patient’s data collected can be analyzed for patterns that might help 
in early disease detection, or perhaps even prevention. If physicians have easy 
access to aggregate data and analytics collected from patients with similar 
conditions, the learning can help improve treatment plans and, ultimately, 
patient outcomes.

Advanced medical carts equipped with medical computers can also help 
streamline a healthcare provider’s daily workflow. They can eliminate the 
process of writing down notes and relocating to a different area to key the data 
at a workstation. There is also no risk of misplacing valuable information or 
forgetting to add in new details to patient records at a later time. Having an 

ability to update information at point of care that can be accessed near real-time by other medical 
personnel will help improve the treatment communication process.

medical panel computer or an integrated embedded motherboard. A cardiac ultrasound process 
relies on many factors to be successful. The machine needs to perform with speed, accuracy and 
reliability. The computer used to control the machine needs to have capabilities that include rapid 
data acquisition and processing, fail safe control of the machine, compatibility with its connected 
peripherals, high communications capabilities, software compatibility, support for high-resolution 
displays on its monitor for better image quality, etc. These requirements can only be met by the 
latest in computer technology designed for innovative medical device development.

Automatic optimization of high-resolution images and control of the machine via an intuitive user 
interface requires powerful processors, good connectivity to the health facility network and outside 
resources. Depending upon the features of the echocardiogram machine, some may require a 
high quality, medical-grade touch panel PC and some may also need to integrate a powerful 
motherboard into the system to control its operations. These components can support 

A good cardiac ultrasound machine requires a good 
transducer or probe that suits specific medical needs. 
Different types of ultrasound machines can transmit different 
frequency levels and the transducer can pick up the sound 
waves reflected back and relay them to the machine to be 
calculated and processed. The machine, usually controlled 
by a high performance computer or integrated motherboard, 
produces the resulting image of the pulse echo lines of the 
heart being inspected. 

There are many considerations in selecting the right 
ultrasound machine and transducer to produce the outcome 
required for the job, including the frequency levels, size, 
dimensions, image format, etc. These essential components 
of an echocardiography machine, as well as its operations, 
are controlled by a computer – an embedded system, a 

Technological innovations have made it possible for cardiologists to effectively monitor and 
diagnose heart conditions without the need for invasive procedures. Ultrasound machines used in 
echocardiography have a number of cutting-edge requirements that allow them to assist medical 
professionals in diagnosing heart conditions quickly and accurately. The non-invasive procedure is 
easy on the patient and involves using sound waves to form an image of the patient’s heart on a 
display screen. This procedure reveals abnormalities that may be affecting the heart. Current 
computer technology has more capabilities than in the past, and has allowed for physicians to see 
4D imageries with cross-sectional views of their patients’ hearts and a variety of key diagnostic 
modes to optimize the discovery and diagnosis. Safer and more accurate treatment plans can be 
better achieved.



Medical carts equipped with advanced touch panel PCs with slim 
designs are desirable for enhanced mobility. These touch panel 
computers can offer scalable computing power. Some are equipped 
with Intel® Core™ I processors and provide the computing 
performance required to run complex electronic medical record (EMR) 
applications wherever they are used.  

An example of how these medical touch panel PCs can help improve 
quality of care and eliminate disastrous results from human errors is as 
follows: A treatment cart can be filled with several different 
combinations of medications. Human error can cause an accidental 
administration of the wrong drug or dosage to a patient. These 
possibly deadly outcomes can be minimized by the implementation of 
new identification technology that a medical touch panel computer can support, the use of 
radio-frequency identification technology (RFID). 

RFID tags are composed of a microchip and an antenna, which are enclosed within plastic or silicon. 

Different brands and price levels of echocardiography 
machines offer different capabilities. The need for a 
particular type and functionality of an echocardiography 
machine depends on medical facilities’ requirements. 
Premium machines offer the best image quality and 
require a high performance computer to drive high 
processing speeds. These machines rely upon advanced 
industrial computers or integrated motherboards to 
control the operations. Most of the premium cardiac 

post-processing tools such as 4D Strain and 4D TEE to help optimize patients’ treatments and 
outcomes. These computers, medical panel PCs or motherboards must be able to support the 
increasingly complex requirements – from being able to display the visual of the organ or the region 
in 4D in real-time, to processing sound waves and translating the calculations into images. They 
should be able to store the images as well as transfer them quickly and securely. The most 
advanced computer technology can help improve the effectiveness of echocardiography 
applications and increase the accuracy of a diagnosis, and ultimately, save even more lives than 
ever before.

Embedded Systems and Industrial Motherboards for Echocardiography

ultrasound machines offer 4D imaging, many with advanced 4D quantifications and tools. They offer 
excellent cross-sectional views of the heart and surrounding regions. “Smarter” operational 
functions such as automatic image optimization and auto-measurement are commonly feasible. 

These embedded computers and motherboards offer interfaces or customizability for integrations 
with other key diagnostic elements of the echocardiography such as transducers. These 
transducers can have a variety of characteristics and offer different image formats. The types of 
transducers are usually selected to suit the acoustic windows (the region of the body it makes 
contact with). Its design, frequency, signal ratio, etc., are among key considerations for the device 
design. The large data volume generated and processed in real-time during an echocardiography 
diagnostic process requires the right computer as the brain of the device operations. The 
motherboards or systems selected to carry out these functions must be optimized in order to 
perform the function and deliver the results reliably. System integrators or medical device 
manufacturers often select motherboards or embedded computers that are feature-rich and 
developer-friendly, with ease of customizability and deployment to serve their specific needs.

Computers or medical touch panel PCs integrated to control these echocardiography machines are 
often required to offer high mobility. They are expected to be light and compact for easy 
maneuverability around space-constraint environments. 



Depending upon the echocardiography manufacturer, design, functionality and the type of the 
ultrasound machine, a touch panel PC can be used as an all-in-one solution for the applications. 
Medical touch panel PCs offer UL60601-1 or EN60601-1 certifications. Most high quality ones offer 
high computing power, high resolution displays, IPX1 full antimicrobial enclosures, ingress protection 
and front bezel protection against blood and liquid spillage. 

Medical-Grade Touch Panel Computers for Echocardiography

Axiomtek Medical Solutions

Axiomtek offers fanless computers, medical touch panel PCs or industrial motherboards with 
desirable features such as rich I/Os, an easy-to-integrate design, high software compatibility and 
top-notch quality and reliability. Axiomtek’s industrial computer products have been selected by 
world-renowned medical device manufacturers, medical OEMs and ODMs for many complex 
medical applications.

They have the ability to store data. RFID tags are placed on the medications so 
that a RFID scanner can easily and accurately identify them. When the tags are 
scanned, they receive an electromagnetic field from the scanner, which causes 
them to send data as radio waves. The RFID scanner is able to capture these 
waves and interpret the data. 

The scanner simply needs to be attached to a touch panel computer with a 
cloud-based software to communicate necessary information. There are many 
uses for this RFID system beyond patients’ medicine administrations. It offers 
the benefits of smart medical automation by automatically alerting medical staff 
of expiring medication in stock, inventory management and control, and much 
more. The medical carts can change hands several times in a single day, which 
leaves room for many items to be misplaced or lost. Manually stocking and 
managing the contents of each medical cart can take valuable time away from 
a healthcare provider’s day. Allowing the touch panel PCs, with the right 
software, to automate inventory management can lead to effective time 
management. This will allow healthcare providers to better focus on treating their patients.

Healthcare providers are also making a shift from dealing with mountains of paperwork to using touch 
panel PCs to maintain EMRs. The mobility of medical carts allows doctors to access and update 
patient records at point of care with ease, instead of spending time digging through stacks of paper. In 
the case of emergencies where quick response is key, having EMRs easily accessible on a nearby 
medical cart can make all the difference. 

The EMR phenomenon has revolutionized healthcare. Patient information 
entered into a touch panel PC can be transferred to a secure server within the 
local area network, where it can be accessed anywhere. Hospitals can provide 
authorizations for a different hospital or treatment facility to access medical 
records of the same patient securely. With the right computers and application 
software, patient’s data collected can be analyzed for patterns that might help 
in early disease detection, or perhaps even prevention. If physicians have easy 
access to aggregate data and analytics collected from patients with similar 
conditions, the learning can help improve treatment plans and, ultimately, 
patient outcomes.

Advanced medical carts equipped with medical computers can also help 
streamline a healthcare provider’s daily workflow. They can eliminate the 
process of writing down notes and relocating to a different area to key the data 
at a workstation. There is also no risk of misplacing valuable information or 
forgetting to add in new details to patient records at a later time. Having an 

ability to update information at point of care that can be accessed near real-time by other medical 
personnel will help improve the treatment communication process.

More advanced, high-end ultrasound machines 
may require larger monitor sizes, i.e., 20 inches 
or higher while the portable ones require a 
much smaller display area. Both, however, 
have generally the same considerations for 
mobility of the device. 

Medical touch panel PCs act as a Human 
Machine Interface (HMI) with a brain, allowing 
medical professionals to carry out operations 
on its touch panel screen, such as selecting the 
view required for a particular diagnosis, controlling the workflow displays and carrying out 
measurements. These touch panel PCs can support varying requirements of image resolutions. A 
good medical panel PC can deliver up to 4K resolution images for better clarity of the views of the 
heart and its surrounding region. These all-in-one panel PCs can be customized to do the job 
required by an echocardiography machine to control the operation, offer HMI functions, process and 
display the images, store the data and images, and transfer them safely to the central medical record 
database for each patient for further evaluation. 

Axiomtek offers engineering design and value-added services that help 
support medical device manufacturers on their device development quests. 
Axiomtek has more than 25 years of expertise in assisting medical device 
manufacturers and providing the latest in computer technology to the medical 
equipment industry.

Axiomtek's UL60601-1/EN60601-1-certified medical touch panel PC line is 
designed to offer flexibility and scalability. The product line offers choices for size, computing power 
and features. Some of its key features include spill-proof antimicrobial enclosures, extensive and 
expandable storage and flexible communication options including WiFi, 3G/4G/GPRS and Ethernet 

http://axiomtek-medical.com/medical-products/
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Intel® Internet of Things Solutions Alliance

As an associate member of the Intel® Internet of Things Solutions Alliance, Axiomtek continuously 
develops and delivers cutting edge solutions based on the latest Intel® platforms. For more 
information, please visit: https://solutionsdirectory.intel.com/member-roster/axiomtek

connection for network communications. The touch panel PCs also provide options for resistive or 
projective capacitive touch screens. Their user-friendly designs offer front panel interfaces and 
on/off switches. Axiomtek’s medical panel PCs are made for ease of customization for a wide variety 
of uses in the medical environment.

Axiomtek also offers a full range of embedded motherboards and embedded 
systems. These embedded motherboards and systems can handle complex 
operations. The motherboard product line has a comprehensive list of form factors. 
Each form factor offers comprehensive and useful features that make them suitable 
for a wide variety of medical device projects. Axiomtek’s motherboards and 
embedded systems offer rich I/O options, and are designed for ease of customization and 
integration. Scalable processors include the powerful multi-core Intel® Core™ i CPUs as well as the 
low power-consumption Atom® and Celeron® CPUs. Most offer flexible graphical interfaces. Some 
support dual independent displays of up to 4K resolution. LEARN MORE.
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