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Global Handheld Ultrasound Market

Market forecast to grow at a CAGR of 8.7%

년2022 년2030

USD 0.54 Billion

USD 1.02 Billion

CAGR 
8.7%
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무선 초음파 프로브와 전용영상장치 연동기기Smart IT 
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ABSTRACT

Optimization for User Interface design 
of the Wireless Ultrasound System 

applying to IEC 62366-1 

Most portable ultrasound imaging devices used in Point-of-care Ultrasound(POCUS) 
consist of a main body and a wired probe. Recently, in order to improve the usefulness 
of POCUS, wireless ultrasound systems(WUS) that are linked to various platforms and are 
based on information and communication technology have emerged. As new clinical 
workflows are formed, manufactures must apply usability for use in accordance with the 
international standard IEC 62366-1 manage risks for user interfaces. Thus this paper 
presents a case of clinical workflow development and user interface evaluation of the 
WUS applying usability. 

The usability engineering process is consisting of 4 steps: prepare use specification, 
analysis & identify use errors, user interface design & formative evaluation, summative 
evaluation of the final user interface. To prepare use specification was analyzed POCUS 
device of abroad-companies and collected user  research and requirement. Based on these, 
we first classified the laptop type(wireless ultrasound probe & dedicated imaging device) 
and handheld type(wireless ultrasound probe & Smart IT interlocking device). Afterwards, 
clinical workflow solutions pre-hopsital and in a hospital were proposed. In the analysis 
and use error identification stage, the primary operation functions of the WUS were 
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classified. Additionally, use errors were identified and user interface design issues were 
derived. Afterwards, improvements were reflected through a formative evaluation(design 
survey, usability test, performance test) and the final user interface was verified through 
summative evaluation(usability test). For top tasks, target usability criteria set at a 95% or 
higher task completion rate, 70% or higher usefulness of procedures and identification, and 
an image quality satisfaction(IQS) of 65% or above.

As a result, improvement recommendations were provided, such as add pop-up 
notifications to imaging devices to respond to events, increased response speed of depth 
function and changed color of an image selection icon. In IQS, the resolution and fram 
rate of each probe were improvement recommendation, but they were different from the 
performance test results. The lower IQS measured in the validation user interface shows 
that the user’s experience using high-performance equipment may affect the results. For 
this be able to develop into a comparative study with portable ultrasound imaging devices 
depending on the indication.  

In conclusion, it was shown that there is a close relationship between the usefulness of 
procedures and identification and the frequency of use errors. And it expected that use 
errors could be reduced by improving user interface with low usability. Therefore, in order 
to optimize the user interface, it was confirmed that it is important to apply user-centered 
usability from the early stage of development. This study, being to optimize the user 
interface design of WUS could serve as a specific case for applying a usability 
engineering process. 
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