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Development of Dementia Evaluation System for Robot-assisted Therapies Using
Conversational Robot
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Recently, the number of elderly persons with dementia has been increasing,
and this trend will become one of the biggest social (and medical) problems in Japan. Some national
reports show that preventing and alleviating dementia is important. To solve the problem, we

proposed conversational content recognition for robot-assisted therapies and proposed a dementia
evaluation system using daily conversations. However, the current system is not ready for practical
use because i1t cannot evaluate all abilities for evaluation progression of dementia. Some methods to
assess other orientations and functions are required as well.

This project developed a dementia evaluation system using a conversational robot for practical use.
Also, new methods for dementia evaluation methods with (1) image recognition techniques, (2)facial
expression recognition using AU values and Microsoft Kinect. The developed system was evaluated in
welfare facility to validate the effectiveness of the scheme.
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Input Image
Direction Index Histogram # of sub-regions  Sensitivity  Specificity Accuracy
3 4x4 0.96 0.95 95.7%
5x5 0.97 0.97 97.1%
6x6 0.95 0.98 96.7%

Support Vector Machine: SVM 27 0.89 0.99 93.8%




97

n=5
(2) AU
6 — —
AU
AU

AU

AU

——AUL —-AUS ~—AU6 —+AU13 =-AU14  FfE

6 AU

20

1)

2)

3)

4)

5)

6)

7)

”

Vol.18 No.2 2016 64—
67
S. Hayashi, H. Kawanaka, H. Takase,
S. Tsuruoka, A Study on Side Seg-
mentation Method for Dementia
Evaluation Using Graphics Drawing
Test, Prof. of International Workshop
on Regional Innovation Studies, 2016,
46 —49

Vol.18 No.1 2016
52 — 55

Vol.17, No.12 2015

82 — 87

T. Shigemori, K. Nakamura, H. Ka-
wanaka, H. Takase, A Study on De-
mentia Evaluation Using Facial Ex-
pression Recognition, Proc. of the 7th
International Workshop on Regional
Innovation Studies, 2015, 5 — 8

T. Shigemori, Z. Harbi, H. Kawanaka,
Y. Hicks, R. Setchi, H. Takase and S.
Tsuruoka, Feature Extraction Method
for Clock Drawing Test, Procedia
Computer Secince, Vol.60, 2015, 1707
- 1714

DOI: 10.1016/j.procs.2015.08.280

T. Shigemori, H. Kawanaka, H. Ta-
kase, S. Tsuruoka, Development of
Dementia Evaluation System Using



1)

2)

3)

4)

5)

6)

7)

8)

9)

Conversations and Drawing Tests,
Prof. of the 6th International Work-
shop on Regional Innovation Studies,
2014, 43 — 46

15
S. Hayashi, H. Kawanaka, H. Takase,
S. Tsuruoka, A Study on Side Seg-
mentation Method for Dementia
Evaluation Using Graphics Drawing
Test, 8th International Workshop on
Regional Innovation Studies, Oct.13,
2016, Mie University, (Mie, Tsu)

28
2016 9 12
2016
2016 8 31
Z. Harbi R. Setchi
Y. Hicks “

2016 2016 2 12

& =—X~ICT OIEHFH~, FEFRHERR
2015 4
2016 2 3

(L) 2o ARt ~FRAERHH 0D 72 8> D

ACM
SIGMOD 61
2015 12 12
Z. Harbi Y. Hicks
R. Setchi “
" 5
2015 12 5

T. Shigemori, Z. Harbi, H. Kawanaka,
Y. Hicks, R. Setchi, H. Takase, “A
Study on Scoring Method for Clock
Drawing Test”, The 7th International
Conference on Emergin Trends in En-
gineering & Technology, Nov.18, 2015,
Kobe Convention Center (Hyogo, Ko-
be)

T. Shigemori, K. Nakamura, H. Ka-
wanaka, H. Takase, A Study on De-
mentia Evaluation Using Facial Ex-
pression Recognition, 7th Interna-
tional Workshop on Regional Innova-

10)

11)

12)

13)

14)

15)

€Y

@
®
*

tion Studies, Oct.15, 2015, Mie Uni-
versity (Mie, Tsu)

Z.Harbi R. Setchi
Y. Hicks “

2015 9 28

T. Shigemori, Z. Harbi, H. Kawanaka,
Y. Hicks, R. Setchi, H. Takase, S.
Tsuruoka, Feature Extraction Method
for Clock Drawing Test, Knowledge
based and Intelligent Information &
Engineering Systems 19th Annual
Conference, Sep.7, 2015, Singapore
(Singapore)

Z.Harbi Y. Hicks
R. Setchi “

” 31
2015 9
2

T. Shigemori, H. Kawanaka, H. Ta-
kase, S. Tsuruoka, Development of
Dementia Evaluation System Using
Conversations and Drawing Tests, 6th
International Workshop on Regional
Innovation Studies, Oct.16, 2014, Mie
University (Mie, Tsu)

26
2014 9 8

K 30
2014 9 1

o

KAWANAKA, Hiroharu

30437115



