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Abstract— Currently, a communication robot like an AI 
speaker has become popular as one of consumer services. As 
realized high functions seen in cooperation of network and home 
appliances by them, hurdles for the elderly in operating such 
advanced IT devices are still high. On the other hand, RPA 
(Robotic Process Automation) attracts attention for productivity 
improvement of business processing. However, there are few 
examples that applied RPA to consumer services. It is caused that 
there is not common sense about an application method of RPA 
for consumer services. Therefore, if we could define the 
application method of RPA for consumer services, we could 
develop consumer services familiar with the elderly. This paper 
gives some examples of our developed consumer services for the 
elderly by communication robots after summarizing 
requirements for applying RPA to consumer services. Then, we 
inspect the effectiveness of the consumer services based on RPA. 
Finally, we make clear a RPA basic model for consumer services.
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I. Introduction

A communication robot typified by an AI speaker has 
become popular as a one of consumer services. With high 
function such as internet-connected home appliances, usability 
has been improved so that it is operated by a voice. However, it 
is difficult for the elderly to master several internet services 
and home appliances, since they are unfamiliar with advanced 
IT devices.

In the 1990s Business Process Re-engineering, in the 2000s 
Business Process Modeling have been tested as business 
process improvement. “New teleworking (mobile working)” 
started around 2014, which has made few contributions to 
productivity of white-collar. With the development of IT 
technology, the effort designed to enhance business 
performance has been made by using robot or AI technologies 
[1], This is generally called “Robotic Process Automation”. Its 
typical example is to make OCR soft read the order placement 
and reception slip and automate the subsequent accounting 
process.

RPA is currently designed to automate data input process 
at companies; there are few examples that apply RPA to
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consumer services. It is caused that there is not common sense 
about an application method of RPA for consumer services. 
Therefore, if we could define the application method of RPA 
for consumer services, we could develop consumer services 
familiar with the elderly. This paper gives some examples of 
our developed consumer services for the elderly by 
communication robots after summarizing requirements for 
applying RPA to consumer services. For example, we 
developed SNS Agency Robot that enables the elderly to 
communicate interactively, even though they are unable to use 
smartphones [2] [3] and a system to detect signs of dementia 
from a conversation with a communication robot [4], Based on 
our developed examples, we evaluate the effectiveness of 
consumer services that RPA are applied to. Finally, we make 
clear a RPA basic model for consumer services.

II. REQUIREMENTS FOR APPLYING RPA TO CONSUMER 
SERVICES

The existing RPA intends to promote business processing 
at companies, which is characterized by “Automation”. It 
automates process such as data entry, processing, and output. 
This “Automation” is realized by software application 
executed in computer, “Things” such as PC (Figure 1). On the 
other hand, the popularization of smartphones enables people 
to connect beyond time and place, which made SNS, a new
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consumer service become widespread. With the developing of 
IoT technology, services which combine several “Things” 
have been offered, by connecting “Things” other than 
smartphones such as communication robots represented by an 
AI speaker to network.

“Connectivity” of several “Things” is to be added to 
communication robots, because our intended consumer 
services suppose IoT. It also requires to add “Usability” to a 
sequence of automated process. Because the quality of 
usability determines whether the service widely spreads or not, 
especially in consumer services for the elderly. Figure 2 shows 
requirements for applying RPA to consumer services by 
comparingFigure 1.

III. E x a m p l e s  o f  c o m m u n ic a t io n  r o b o t s

A. SNS Agency Robot (PaPeRo)
As Japanese aging rate increases every year, it is predicted 

that it continues. Under such situation, many watching services 
for the elderly are offered. However, most of the services are 
designed to grasp and check condition or detect abnormality of 
the elderly by a sensor and inform to their families. For 
example, ZOJIRUSHI offers a service called “MIMAMORI 
Hotline” [5]. This service transmits the information by mail to 
the elderly’s families who live apart when he/she uses an 
electric pot. Meanwhile, SNS such as Twitter became popular 
among the young. However, the elderly face big hurdle in 
mastering smartphones in order to use SNS. Therefore, we 
developed SNS Agency Robot which enables the elderly to 
communicate interactively by Twitter or LINE, even though 
they are unable to use smartphones [2] [3] (Figure 3). For 
example, the elderly talks to Robot “Happy birthday, Hanako 
(his granddaughter), I sent you a present.” Then the still picture 
and voice message of the elderly, and its text converted 
message are shown on LINE of Hanako’s smartphone. As 
Hanako replies “Thank you, grandpa” in text, Robot delivers 
the message with voice synthesis (Figure 4). It is also possible 
to send still pictures and video to the elderly from LINE.

Its principle feature is that the appropriate address is 
automatically set depending on its context just by the elderly’s 
talking to Robot, since the IoT technology and artificial 
intelligence are in cooperation. Specifically, this is realized by 
making Watson Natural Language Classifier (NLC) learn the

Fig. 2. Requirements for applying RPA to consumer services

earemanaqer families

«
Fig. 3. SNS agencyrobot

message exchange history with communication partners. For 
learning of artificial intelligence, the correct data is to be given. 
In this case, the only person who knows the correct data, “a 
destination address” is the elderly. However, it is impossible to 
make the elderly input the correct data. Therefore, we 
implement “message exchange learning type address 
estimation system” based on reverse thinking that makes it 
learn the response from the young to the message from the 
elderly. We use “Google Cloud Platform” as the voice 
recognition function which converts the elderly’s voice to the

Fig.4 SNS agency robot (PaPeRo) use case
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Fig.5.SNS agency robot (PaPeRo) system configuration

text, NEC’s “PaPeRo i” as the robot at the elderly’s that the 
face recognition function is mounted on and NEC’s “NeoFace 
KAOATO” as the face recognition for personal identification. 
The main control function is constructed on “Sakura VPS”, a 
commercial cloud service (Figure 5). This is the second feature 
that this system configuration makes the best possible use of 
external open innovation and commercial cloud service which 
are inexpensive and highly maintainable.

B. SNS Agency Robot (RoBoHoN)
PaPeRo i requires to connect another monitor by HDMI to 

itself in order to check the still pictures and videos sent by 
LINE. It is also necessary to press a button for its basic 
operation. Therefore, we developed SNS Agency Robot by 
using SHARP’S “RoBoHoN” which makes it possible to 
check still pictures and play videos by a built-in projector

function. It can be operated by a voice. The difference in a use 
case is that the message the elderly can transmit is only limited 
to the video message, we do not implement the function of 
address estimation (Figure 6).

As SNS Agency Robot by PaPeRo i is configured by SOA 
(Service Oriented Architecture) (Figure 5), PaPeRo i can be 
regarded as one of the services. Therefore, using RoBoHoN 
instead of PaPeRo i did not have a big effect on a whole 
system (Figure 7).

C. Dementia Signs Detection Robot (PaPeRo)
As the aging society advances, the percentage of the elderly 

population living alone to total population of the elderly 65 
years old and over tends to increase every year, men account 
for 13.3%, women for 21.1% in 2015[6]. Since the elderly 
living alone has less contact points with society and tends to 
lead a reclusive life, there is a risk that dementia progresses
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without even knowing it. According to the study by Keio 
University, the social cost on medical and nursing-care of 
dementia reached 14.5 trillion yen in 2014, and estimated 24.3 
trillion yen in 2060 [6], On the other hand, it is said that 
medicines can delay the progress of dementia; it makes them 
live a healthy life for longer by the use at an early stage. If the 
early signs of dementia is detected and prevented, it leads to 
extend “mental health expectancy” of the elderly, which may 
largely reduce medical and nursing-care expenses in the whole 
society.

In order to be diagnosed with dementia, the elderly are 
required to see medical professionals or operate the application 
on tablet PC. That means the elderly go all the way to visit 
them to operate the devices and feel a lot of pressure to take a 
test, which have psychologically and physically imposed strain 
on them. Moreover, the questioning, rating, preparations of 
machines and feedback to the elderly take a lot of time of 
medical professionals, who conduct the tests of dementia. For 
these reasons, missing an opportunity to take a test leads to the 
progress of dementia without realizing it. In order to detect and 
prevent dementia at an early stage, reducing the burden on 
those around them as well as the elderly is a key point.

Therefore, we developed the system that a communication 
robot objectively evaluates dementia based on natural 
conversation with the elderly living alone and inform suspected 
dementia to their families through social media. This is 
implemented by adding dementia signs detection function to 
SNS Agency Robot (Figure 8). The detection function of 
“impairment of cognitive function” and “disability of 
functioning” is implemented as objective evaluation to detect 
signs of dementia [7]. At present, the demonstration 
experiment of “impairment of cognitive function” has been 
hold at Nagasaki University Hospital. A newly added function 
to SNS Agency Robot is Interactive Dementia Diagnosis 
Function. The results of questioning to the elderly evaluate 
“impairment of cognitive function” objectively by linking this 
function to Evaluation/Scoring function of PaPeRo (Figure 9). 
For example, it calculates scores whether the elderly’s answers 
to 9 questions, such as “today’s date” are correct or not. The 
elderly’s speech is converted to text by Google Cloud Speech 
API and then processed by IBM Watson/Assistant. Specifically, 
as contents of the elderly’s speech are analyzed, the subsequent 
suitable questions are chosen depend on answers of the elderly. 
Google Cloud Speech API is a function to convert the voice to 
text by machine learning, and able to recognize over 110 
languages and dialects.

The following 2 evaluation experiments are conducted to 3 
male subjects (subject A, B and C) who are from 67 to 73 years 
old, do not have developed dementia.

• ©automatic score calculation by this system

• ®  score calculation by humans in a conventional 
method

Each experiment is conducted in an interval of one week to 
minimize an effect of memory. The accuracy of ®  is evaluated 
comparing to the results of ® . Full score is 25 points for both. 
Comparing the score of ®  and ® , the accuracy of ®  is 
evaluated (Figure 10). The result of this system is 67%

Fig. 7.SNS agencyrobot (R0B0H0N) system configuration
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Fig. 8. Dementia Signs Detection Robot outline

Fig. 9. Dementia Signs Detection Robot system configuration
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Fig. 10. Evaluationresults

Fig. 11. SNS agency robot (PaPeRo) RPA diagram

Fig. 12. SNS agency robot (RoBoHoN) RPA diagram

accuracy on average, and the correlation coefficient for results 
of ®  and ®  achieved 0.97.

Fig. 13. Dementia Signs Detection Robot RPA diagram 

Table 1. Considerationresult

Fig. 14. RPA basic model for consumer services

The calculated scores are also informed to their families or 
care managers by LINE, because this system uses SNS Agency 
Robot. The experimental evaluation proves indeed that families 
received the results by LINE.

IV. E v a l u a t io n  o f  r e q u ir e m e n t s

We evaluate whether three examples shown on chapter 3 
meet the requirements to apply RPA to a communication robot. 
Figure 11 to 13 show these examples which are described in a 
way of Figure 2. Table 1 shows how connectivity, automation 
and usability are realized on these examples. A Table and 
Figures prove that these examples satisfy the requirements to 
apply RPA to a communication robot. Specially, each example 
uses cloud server as a device. These cloud servers support the 
face and voice recognition, natural language classifier and 
dialogue by artificial intelligence (related devices and 
processes are shadowed). It is confirmed that these functions 
lead to improve usability.
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Thus, the followings are important to configure a 
communication robot by RPA.

• to ensure “Connectivity” between several devices by 
IoT

• to ensure “ Automation ” and “ Usability ” by 
connecting devices which provide AI

This relation is shown in Figure 14, which is an effective 
basic model for use of RPA in configuring not only a 
communication robot but also the other consumer services.

V . C o n c l u s io n

This paper introduces our developed examples of 
consumer services by communication robots after 
summarizing the requirements for applying RPA to the 
consumer services. Analyzing our examples proves that all 
requirements are satisfied and an AI function by cloud servers 
plays an important role in view of “Automation” and 
“Usability” in making these requirements satisfied. 
Furthermore, it defines the basic model that is effective in 
configuring not only a communication robot for the elderly but 
also general consumer services by RPA.

In future, we define architecture as a basis to build 
consumer services by applying this basic model to other 
consumer services. We improve productivity of consumer

service development by providing platforms based on the 
architecture.
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