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Robot, Tablet PC and Motion Sensors
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This research project focused on daily recreation held in care houses and
tried to develop the system and devices to evaluate dementia progression, spatial cognitive
function, and motor functions. In the project, we employed an actual clock and simple graphic images

and proposed a feature extraction method from the given data. In the proposed method, shapes of
drawings, written characters in the clock drawing, trajectory, and pressure of stylus pen were used
as a feature descriptor. Also, this research project discussed how to recognize an elderly"s facial
expression and developed a prototype system using Microsoft Kinect. The relationship between a
person’ s facial expression and dementia progression. Besides, we discussed the relationships
between a patient’ s cognitive/motor functions for dementia evaluation. This investigation was
conducted with a social welfare corporation in Mie Prefecture.
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Hasegawa’s Dementia Scale: HDS-R Mini Mental State
Examination: MMSE Clock Drawing Test: CDT  Montreal Cognitive
Assessment (MoCA)
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Pressure 0

1

y z v pressure | z-tilt | y-tilt | orientation | time
2 3 « 168.9873 | 160.4303 0 32 | 33 | 135.9962 | 0.0000
169.5642 | 160.9442 0 32 | 33 | 1359962 |0.0012
170.1412 | 161.4011 0 32 | 33 | 1359962 |0.0023
170.8337 | 162.7145 0 32 | 33 | 1359962 |0.0033
lf_ 7 171.5839 | 162.7145 0 32 | 31 | 1359962 |0.0046
6‘ g 172.9688 | 163.6268 0 31 | 33 | 135.9960 | 0.0060
: 174.1228 | 164.9415 0 31 | 33 | 135.9960 |0.0072
175.1036 | 164.3705 | 0.11415 | 30 | 33 | 135.9961 | 0.0083
175.8538 | 165.3984 | 0.15163 | 30 | 32 | 135.9961 |0.0094
? J 175.8530 | 165.3984 | 0177024 | 31 | 32 | 135.9962 | 0.0106

175.8560 | 165.3986 | 0.190087 | 32 | 33 | 1359963 |0.0119

Douglas-Peuker Algorithm
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Support Vector Machine: SWM
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Accuracy Accuracy
Accuracy
2
BF FEME IREEHEE ERS N HHBOH #¥F |LinearSVM KNN KernelSVM RF LR
0 | 0.856 % 0.030 | 0.892 + 0.135 8 0 P0.110 JN0.118 @0.087 M 0.040 @M 0.052
1| 0927 +0.020 | 0.925 + 0.115 4 1 WNO.105 JNONSs MM 0052 | -0.007 JENG.112
2 | 0.892 + 0.019 | 0.925 + 0.115 31 2 | @M o007s WEMO120 § 0020 W 0040 @ 0030
3 -0.037 7 0.013 0.017 0.023
3 10.903 + 0.023 | 0.925 + 0.115 48 4 0,047 40 47 0.053 0.045
4 | 0.895 £ 0.018 | 0.900 + 0.122 15 5 @o0.095 2 30 0.085 {N 0.080
5 | 0.840 % 0.029 | 0.850 % 0.166 24 6 .l 0.022 WM o075 WM oos8 @ 0025 B -0017
7 -0.035 JNO120 @M 0060 | 0000 JEENOG.110
6 | 0.795 % 0.016 | 0.800 % 0.150 21
8 W 0060 [MNNONSS [N 0075 {WENO.095 M O0.085
% [ 0:907E 0.025:[0.950:& 0:100 2 9 | B 0015 @Moo70 @ 0025 B -0015 @ 0.030
8 |0.918 + 0.018 | 0.925 + 0.115 5
9 | 0.827 £ 0.029 | 0.850 + 0.166 52
6 Accuracy
HDS-R Sensitivity 0.90 0.93
Specificity 0.82 0.86 CDT Sensitivity 0.52
0.57 Specificity 0.97 1.0
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