
 

Figure 1: Understanding the Radar Chart. 
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Abstract  
This paper reveals the results of an analysis of R&D trends 
in Wellbeing & Healthcare AI using our unique visualiza-
tion method – Panoramic View Analytics. This method, 
used for making R&D strategy, allowed us to extract the 
main areas of technology and areas of growth from massive 
amounts of patent data in the Wellbeing & Healthcare AI 
fields. Among them are robotics, sentimental analysis, tele-
medicine/home care, as well as medication systems.  

Introduction   
With artificial intelligence (AI) entering its 3rd major 
boom, R&D competitiveness has become fiercer and fierc-
er worldwide. With this reemerging interest, several poten-
tially concerning factors have arisen, such as social issues 
including a rise in unemployment, ethical dilemmas related 
to the natural existence of humans, and many more. From 
this point on, it is important for R&D efforts to focus on 
producing AI technologies that can contribute to a human-
centric design. 

In this paper, to better understand the R&D trends of 
Wellbeing AI, we used panoramic view analytics to ana-
lyze a massive amount of technology information, such as 
patents and research papers (Nakamura 2015). In doing 
this, not only did major technology areas become clearly 
recognizable, but so did fusion fields among AI and tech-
nology for increasing wellbeing, major players in this 
space, technology trends, emerging and growing areas, 
white space, and more. We will focus on showing the main 
technology fields, growing and fusion fields, as well as the 
effectiveness of panoramic view analytics. 
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Methodology

Panoramic View Analytics 
Panoramic view analytics is our unique data visualization 
method of massive amounts of document data. This meth-
od represents a similarity among documents as distance, 
and displays them in a two-dimensional radar chart. It pro-
duces highly accurate analyses because of two unique fac-
tors: 1) similarity evaluation using high-dimensional data 
representation, and 2) an amplifying data visualization al-
gorithm for the multi-dimensional scaling method of ana-
lyzing technological information. 

Figure 1 shows how to understand the radar chart. We 
can get insights by analyzing information on the radar 
chart such as distance, density, white space and distribu-
tion. Thus, through this data mining method, we provide 
various major Japanese companies with R&D strategy con-
sultation including R&D trend analysis, SWOT analysis, 
detection of white space, discovery of burgeoning and 
growing areas, creation of alliance strategies, etc. (Faggella 
2016).  

Dataset of Analysis 
Initially, we searched US applications published between 
2001 and Oct. 26, 2016. In this paper, we will refer to pub-
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Figure 2: Radar chart of wellbeing / healthcare and AI. 

Table 1: Fusion fields of list A. 

 

Table 2: Fusion fields of list B. 

 

lished applications as ‘patents’ for simplicity. With regards 
to patents on wellbeing / healthcare, we gathered about 
7,000 patents through a keyword search against title, ab-
stract and claims. The keywords were “well(-)being”, 
“happy”, “happiness” and “healthcare”. On the other hand, 
with regards to AI, we gathered about 14,000 patents by 
International Patent Classification (IPC) search “G06N”. 
G06N is the IPC that represents the core technology area of 
AI (Computer systems based on specific computational 
models). This IPC is also used in JPO's report on AI (Japan 
Patent Office, 2015). Finally, we combined the two da-
tasets (about 21,000 patents). 

Results
Figure 2 shows the combined radar chart. Left and right 
side represent wellbeing / healthcare and AI, respectively. 
The main areas on left side are medical / prescription in-
formation management, risk management, monitoring and 
medical fraud detection. On the right side, the main tech-
nology areas are Q&A system, agent, ontology, inference, 
rule based, classification, robot, neural network and neu-
romorphic chip. 

To understand the fusion areas among wellbeing / 
healthcare and AI, we searched for clusters that are a mix 
of both. Regarding clusters on the AI side, we extracted the 
clusters containing 50% to 80% G06N patents (list A). On 
the other hand, regarding clusters on the wellbeing / 
healthcare side, we extracted the clusters that contained 
20% to 50% G06N patents (list B). Table 1 and 2 show 
examples of invention names included in the top 10 clus-
ters (by volume) in each list. From the tables, we can un-
derstand that there are fusion areas with the following 
keywords: “robot”, “connected car”, “healthcare ontology”, 
“medical fraud detection”, “sentimental analysis”, “tele-
medicine / home care”, “medical information security”, 
“medication management”, “risk prediction”, “patient con-
dition analysis”, “predicting drug-drug interactions” and 
“utilization of physiological data”. 

Furthermore, the growing areas are shown as blue 
squares in Figure 2. These are identified by the growth of 
the number of patents in each mesh. For example, in the AI 
area, “neural network”, “neuromorphic chip” and “Q&A 
system” are detected as growing areas. On the other hand, 
in the fusion areas mentioned above, “robot (A1)”, “senti-
mental analysis (A6)”, “telemedicine / home care (A7)” 
and “medication management (B1)” are growing areas. 

Conclusion 
In this paper, to understand the R&D trends of wellbeing 
AI, we applied panoramic view analytics to massive 
amounts of patent data on wellbeing / healthcare and AI. 

We were able to reveal that the fusion fields and growing 
areas are robotics, sentimental analysis, telemedicine / 
home care and medication management systems, etc. With 
this direction, researchers in any field can easily find trends 
and create R&D strategy through panoramic analytics. In 
the future, we will analyze scientific paper data on wellbe-
ing AI. 
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